Electronic commerce adoption among manufacturing SMEs in Malaysia by Lip S. Thi (7196663)
 
 
 
This item is held in Loughborough University’s Institutional Repository 
(https://dspace.lboro.ac.uk/) and was harvested from the British Library’s 
EThOS service (http://www.ethos.bl.uk/). It is made available under the 
following Creative Commons Licence conditions. 
 
 
 
 
 
For the full text of this licence, please go to: 
http://creativecommons.org/licenses/by-nc-nd/2.5/ 
 
Electronic Commerce Adoption among 
Manufacturing SMEs in Malaysia 
By 
Lip Sam Thi 
A Doctoral Thesis 
Submitted in partial fufilment of the 
requirement for the award of 
The Degree of Doctor of Philosophy of the 
Loughborough University 
September 2006 
0 Lip Sam Thi, 2006 
ACKNOWLEDGEMENTS 
I would like to convey my sincere thanks and gratitude to my supervisors 
Professor Malcolm King and Dr Heather Fulford who has been a constant 
source of invaluable support and guidance. Their experience and patient have 
been invaluable in the completion of this thesis. My appreciation also goes to 
Associate Professor Dr Ang Chooi Leng for providing guidance and 
encouragement during the course of my study. 
I would also like to thank my research panel under the directorship of 
Professor Neil Doherty and panelist Grahame Boocock who have made 
periodical suggestions during the progress of this research. 
Special thanks also go to Dr Dave Coates, Dr Angappan, Dr Fais Ahmad and 
Dr Lim Chee Chee for their opinions during the course of analyzing and 
writing up of some of the chapters. 
I am grateful to the staff of the Loughborough Business School especially 
Janet Westland, Rebbeca White, Janice Coulson and my former dean, 
Associate Professor Dr Mohd Noor Shariff who has collaborated in arranging 
my study in Loughborough University. Thanks also go to Universiti Utara 
Malaysia for their financial support and the Business School, Loughborough 
University for being very supportive during the course of my study. 
My deepest appreciation and gratitude to Gunawan and his family, BL, Arvind, 
Ximo, Suresh, Kelvin, Dr Harlina, Halimah, Dr Azizi, Vagelis, Steward, Debby, 
Christian and Fernando. Last but not least, Mr Kitching who helps with the 
drafts and redrafts of the chapters. 
Without their guidance and support, the completion of this thesis would not 
have been possible. 
ii 
With love to 
My mom and dad, 
wife Hui Sin, 
our children Yee Ying and Wei Jun 
iii 
Abstract 
It is widely acknowledged that electronic commerce presents a 
significant opportunity for Small- Medium-sized Enterprises (SMEs) 
to compete alongside larger enterprises. For SMEs in the developing 
world in particular, the opportunities afforded by electronic commerce 
for competing in a global marketplace, are also attractive. However, 
it has also been observed that electronic commerce poses a 
considerable challenge for SMEs, particularly with regard to the 
decisions that must be made about which of the available electronic 
commerce applications to adopt and to integrate into existing 
business operations. 
A number of studies have been conducted to investigate the adoption 
of electronic commerce by SMEs. These studies have tended to 
view electronic commerce adoption in terms of a dichotomous 
outcome: either e-commerce is adopted, or it is not. Such studies 
give little indication of the diffusion, or extent of usage, of individual 
e-commerce applications. The aim of this study was to address this 
gap in existing research by investigating both the level of adoption 
and extent of usage of e-commerce applications. In so doing, the 
study draws on research in the area of innovation diffusion theory. 
The focus of the study is on manufacturing SMES in Malaysia, and 
considers their use of B2B (Business-to-Business) e-commerce. 
The specific objectives of the study were to measure and 
characterise B2B e-commerce adoption and extent of usage among 
manufacturing SMEs in Malaysia; to identify factors associated with 
the adoption of B2B e-commerce in Malaysian SMEs; and to 
determine the impacts of that adoption. 
iv 
The study was conducted by means of a postal questionnaire survey. 
A total of 187 usable responses was generated for analysis. Based 
on a two-dimensional matrix depicting adoption of e-commerce 
applications and extent of usage of each application, a visual 
approach was employed to classify the responding SMEs into 
distinctive groups according to their e-commerce behaviour. Four 
groups were identified: non-adopters, low-adopters, moderate 
adopters and extensive adopters. The study showed that many 
SMEs adopt e-commerce in a non-linear fashion (not necessarily 
progressing from simple to advanced applications). 
Using multinomial regression, the organisational, technological and 
extemal factors influencing the decision to adopt e-commerce were 
examined. The factors found to be significant were organisational 
readiness, organisational proactiveness, CEO computing experience, 
and CEO /T knowledge. 
It was found that the more advanced adopters of e-commerce had 
gained more significant benefits from their adoption than less 
advanced adopters. In particular, more advanced adopters achieve 
better overall firm performance and higher operational efficiency as 
well as gaining strategic benefits such as better access to the world 
market. 
The study contributes to existing research by providing a means of 
capturing both adoption and extent of usage (diffusion) of e- 
commerce. The non-linearity of the adoption patterns observed in 
the study raises doubt about the validity of linear stage models to 
depict e-commerce adopt in SMEs. With regard to factors 
influencing adoption, the study highlighted the importance of the role, 
knowledge and experience of the CEO. The use of the two- 
dimensional matrix to depict e-commerce adoption and extent of 
V 
usage made it possible to determine details of the impacts of 
adoption, and specifically highlighted that positive impacts increased 
as adoption and extent of usage increased. 
The findings of the study provide important information for policy 
makers and those responsible for devising initiatives to encourage e- 
commerce adoption among SMEs. Specifically, the study suggests 
that efforts to increase CEO /T awareness and knowledge could play 
a significant part in increasing levels of e-commerce adoption among 
SMEs. For Malaysian SMEs, the findings provide a useful 
benchmark against which each SME can assess its own level of e- 
commerce adoption and usage. 
Keywords: 
E-Commerce, Adoption, Diffusion, SMEs, B2B, IT Usage, 
Manufacturing 
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Introduction 
CHAPTER1 
INTRODUCTION 
1.1 Background to Study 
The Internet is receiving much attention from both individuals and firms. Other 
than providing information and a tool for communication, the Internet has created 
a global platform for businesses to conduct commerce. For this purpose, many 
Internet technologies are being developed to support electronic commerce (e- 
commerce) as a means to interact with customers and suppliers. As a result, 
many firms, including SIVIEs, are rapidly embracing it. 
The decisions on e-commerce participation are of importance not only for the 
firms involved, but also increasingly for national economic progress. in many 
countries, the development and adoption of e-commerce is viewed as an 
important determinant of future national growth. Government can be seen playing 
a fostering role at the national level, and collaborating to maintain the Internet as 
a global, public network (Debreceny et al., 2002). While a proactive government 
can foster change, crucially it is decision-makers in firms, including SMEs, that 
make the difficult e-commerce investment and business process re-engineering 
(BPR) decisions. 
Past studies have indicated that many firms, including SMEs, have embarked on 
e-commerce (e. g. Zhu at al., 2003; Teo and Pian, 2004; Molla and Licker, 2005). 
Nonetheless, Drew (2003) highlighted many SMEs being left behind, while large 
firms dominate in e-commerce. Simpson and Docherty (2004) further note that 
larger firms are more actively involved in e-commerce activities. In addition, the 
awareness and knowledge of SMEs relating to e-commerce are still low 
compared to their large counterparts. For example, Malaysian SMEs were 
reported to be lacking awareness and knowledge that impeded their usage of e- 
commerce (Ainin and Noorismawati, 2003). As a result, many Malaysian SMEs 
are still very low in the adoption of e-commerce ladder and they have mainly 
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adopted e-commerce for communication and marketing purposes (Ainin, 2000; 
Fink and Laupase, 2000; Le and Koh, 2001; Lai et al., 2002; Ang et al., 2003) 
As e-commerce represents a pervasive innovation that leads to changes in the 
way business is being conducted (Prananto et al., 2003) and SMEs have an 
important role to play in a nation's economy (Beaver, 2002), sizable investments 
are being made by the Malaysian government and by individual firms, including 
the SMEs, to initiate the adoption of e-commerce. However, many Malaysian 
firms which are reported having e-commerce capability, in general are not using 
e-commerce for a large proportion of their transactions (Ang et al., 2003). 
Furthermore, the knowledge on the stage of e-commerce penetration, firms' e- 
commerce adoption pattern, and the impact of e-commerce on performance 
among Malaysian firms has also been lacking. 
1.2 Malaysia and Its Economy 
Malaysia is one of the most developed countries in the ASEAN region. its 
economy is largely dependent on manufacturing and service sectors. The 
agricultural and mining sectors also dominate the economy. Malaysia is also one 
of the world's largest exporters of palm oil, natural rubber, tropical timber, cocoa 
beans and pepper. 
Since Independence in 1957, Malaysia has moved away from its reliance on tin 
and rubber and diversified its economy by aggressively attracting both foreign 
and domestic investment. The Government has promoted a relatively open, 
market-oriented economy and has instituted significant reforms by encouraging 
private enterprise to undertake many of the country's development projects. 
Malaysia's rapid increase in manufacturing activities has also been achieved by 
modernising the country's transport, communications and energy infrastructure, 
developing industrial zones and offering substantial tax breaks for investors in 
export-oriented industries. 
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1.3 SMEs in the Malaysian Economy 
SMEs are considered to be the engine for -growth in both developed and 
developing countries (Boocock and Mohd Shariff, 2005). The contribution of 
SMEs in Malaysia has been significant since the early 1980s (Chee, 1992). 
Based on the Census of Establishments and Enterprises 2005, SMEs in the 
manufacturing sector alone totalling 33,113 establishments, over 90 per cent of 
the country's manufacturing entities, contributing 29.0 per cent of total 
manufacturing output and 44.0 per cent of employment in the country (Ninth 
Malaysia Plan 2006-2010). SMEs also dominate productive activity in certain 
industries, notably textiles, food and beverages, wood and fabricated metal 
products. 
The Malaysian government acknowledged SMEs as a potential source of 
dynamism and driving force within the economy due to their ability to forge links 
backward and forward among themselves, as well as with large domestic firms 
and multinational corporations. Hence, the development of SMEs is given key 
priority in the Ninth Malaysian Plan (2006-2010). Various agencies have been 
established to promote the development of SMEs in Malaysia such as the Small 
and Medium Industries Development Corporation (SMIDEC), which aims to help 
SMEs to enter export markets. In addition, programmes are also initiated by 
SMIDEC to help boost the entrepreneurial and technical capability of SMEs 
through the application of ICT and e-commerce. 
In order to capture the benefits associated with a vibrant SME sector, various 
financial schemes have also been undertaken by the Government, Central Bank 
of Malaysia and banking institutions. In addition, an institution known as SME 
Bank was established in 2005 which provide comprehensive financing packages 
to meet the varied financial needs of SMEs. Other measures, such as the 
establishment of the Malaysia Venture Capital Management Berhad (MAVCAP) 
by the Malaysian government, enhance the availability of venture capital 
financing to potential SME start-ups involved in high-technology activities. 
3 
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To assist the indigenous Malay community (Bumiputera) within the Chinese 
dominated economy, programmes were undertaken focusing on entrepreneurial, 
managerial and technical skills development as part of the effort to create a 
competitive Burniputera Commercial and Industrial Community (BCIC). 
Government agencies and a number of government-linked companies (GLCs) 
assist in the development of ancillary and supporting industries through their own 
vendor programmes which aim to contribute to the development of Burniputera 
SMEs. 
1.4 Malaysian Government E-Commerce Initiatives 
Malaysia has experienced several decades of economic transformation brought 
about by foreign direct investment (FDI), trade, and global competition. In order 
to sustain economic growth, Malaysia is promoting high value-added and 
knowledge-based industries to maintain its competitiveness and economic 
prosperity. Under the Ninth Malaysia Plan (2006-2010), sectors such as logistics, 
manufacturing, biotechnology and ICT-related industries have been identified as 
key secto rs. The Malaysian government hopes to develop these sectors under 
the Vision 2020 that aims to transform the nation into a developed nation by the 
year 2020. Concerted effort has been made for Malaysian firms to harness 
technology and innovation to improve and develop new products and related 
services to cater for existing and potential markets. Inter-firm linkages are formed 
among and between SMEs, as well as large firms, that enable them to become 
suppliers for global outsourcing networks and to be integrated into the 
international supply chain (Ninth Malaysia Plan, 2006-2010). 
The Malaysian government, through the Multimedia Development Corporation 
(MDC), Small Medium Industry Development Corporation (SMIDEC), and other 
agencies, such as the Malaysian Science and Information Technology Centre 
(MASTIC), Malaysian Industry-Government Group for High Technology (MIGHT), 
Malaysian Institute of Microelectronic Systems (MIMOS), and Malaysian 
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Technology Development Corporation (MTDC), has embarked on various 
programmes for local firms, especially SMEs, to adopt e-commerce. Among the 
efforts by these agencies are the development of the Multimedia Super Corridor 
(MSC), and the implementation of Port Kelang Community Systems - an 
Electronic Data Interchange (EDI) network aimed to enhance collaboration 
between shipping agents and Royal Malaysian Customs and Excise Department. 
Another effort launched by the government is the e-commerce grant initiative for 
the adoption of e-commerce by SMEs in the manufacturing sector. In order to 
encourage the forming of strategic alliances by local firms with foreign firms, the 
Malaysian government also initiated industry clusters such as RosettaNet, by 
providing financial assistance for local firms to participate in it. 
1.4.1 Multimedia Super Corridor (MSC) 
The MSC is a 15 by 50 km zone extending south to Kuala Lumpur International 
Airport (KLIA) from the present Malaysian capital and the business hub Kuala 
Lumpur. With the establishment of the MSC in 1996 under the Seventh 
Malaysian Plan (1996-2000), the government hopes to bring together world-class 
technological firms to Malaysia to use the MSC as a test centre for research and 
development for new innovations and other multimedia applications. Internet- 
based business can benefit from the implementation of MSC, as e-business has 
been identified as one of the flagship applications by the MSC. 
1.4.2 Electronic Data Interchange (EDI) Initiatives 
EDI is perceived as one of the key applications in the e-commerce arena (Chau, 
2001; Chewlos et al., 2001). The Malaysian Government launched the EDI 
initiative when Port Kelang Authority, one of the main ports in the country, 
implemented the Port Kiang Community System (PKCS). PKCS is an EDI 
network for freight forwarding and shipping agents to bring about greater 
efficiency when conducting transactions between trading partners, such as the 
Customs Department (Ang et al., 2003). A similar EDI initiative was also 
implemented in Subang Airport (Subang Airport Community Systems). 
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1.4.3 RosettaNet Initiative 
A self-funded, non-profit organisation, RosettaNet is a consortium of over 400 of 
the world's leading IT, electronic components and semiconductor manufacturing 
firms, working to create and implement industry-wide, open e-business process 
standards (www. rosettanet. org. my). By implementing the RosettaNet standards, 
firms will be able to communicate electronically with other firms already using the 
same e-business standards, hence making business document exchange not 
only paperless but touchless, without the need for human intervention. 
The Finance Minister of Malaysia first announced the RosettaNet initiative in the 
2002 Budget. A financial incentive in the form of matching grant to encourage 
Malaysian firms to adopt and implement RosettaNet was provided by SMIDEC 
and Ministry of International Trade and Industries (MITI). The decision by the 
Malaysian government to promote RosettaNet among local electronics firms is to 
enable these firms, especially SMEs, to be linked to the global supply chain and 
have opportunities to do business with multinational corporations. 
1.4.4 E-commerce Grant 
The E-Commerce grant was introduced by SMIDEC in July 2000, to help SMEs 
jump-start on the adoption of e-commerce. The e-commerce initiative not only 
helps SMEs to transact and promote their products beyond domestic boundaries 
at minimal costs, but also to undertake computerisation of their business 
operations. In addition, SMEs are also encouraged to obtain their material 
requirements in a multiple buyer-seller trading environment through web-enabled 
technologies. Up to April 2002, over 2000 SMEs had obtained grants for e- 
commerce implementation. Nonetheless the e-commerce initiative ceased when 
the fund allocated was fully used up. 
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1.5 Statement of Problem 
Although the Malaysian government had initiated various programmes to 
promote adoption of e-commerce, no comprehensive study has been conducted 
to characterise e-commerce adoption and to examine e-commerce adoption 
behaviour in Malaysia. The adoption of e-commerce applications among the 
targeted firms, including SMEs, in terms of type of applications adopted and their 
usage that reflects their adoption patterns has hardly been examined. Issues 
such as factors linked to the adoption of e-commerce and the implications of 
adoption by local firms have not been investigated. Hence, there is a need to 
examine this adoption among local firms. 
1.6 Context of the Study 
In this study, the unit of analysis is the firm that has adopted 13213 e-commerce. 
SMEs are targeted for several reasons. First, SMEs are perceived to play a 
crucial role in the development of any e-economy in terms of providing 
employment opportunities and contributing to business turnover (Chee, 1986; 
Curran and Blackburn, 2001). 
Second, past research on e-commerce, particularly the adoption of EDI, has 
devoted attention to large businesses. SMEs are being neglected because, in 
many cases, IT systems in SMEs are perceived to be unsophisticated - reducing 
the interest for researchers of IT adoption and implementation (Poon and 
Swatman, 1998). 
Third, SMEs have neither the resources nor the need to use large-scale IT 
systems (Poon and Swatman, 1998). However, the Internet has changed this 
situation to a considerable degree. Despite the lack of study conducted on SMEs, 
research on e-commerce adoption can benefit SMEs as e-commerce adoption 
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helps to'level the playing field'for SMEs to compete more evenly with their larger 
competitors (Daniel and Myers, 2000). 
Furthermore, SMEs also have an extreme range and form in terms of products 
and diverse ownership background that provide interesting subjects for research 
(Curran and Blackburn, 2001). The SMEs identified in this study are firms 
employing fewer than 150 employees. This setting provides a focused insight for 
the study of e-commerce adoption. 
The context within which e-commerce is investigated is the manufacturing sector. 
Current literature on e-commerce ignores the manufacturing sector when 
outlining e-commerce success stories (Burgess and Cooper, 1998). The 
manufacturing sector is now being targeted as it is considered to be the earliest 
to have adopted IT (Raymond and Magnenat-Thalmann, 1982). 
Furthermore, this sector has also undergone significant transformations in the 
past thirty years with the introduction of increasingly sophisticated IT, such as 
Electronic Data Interchange (EDI), Supply Chain Management (SCM), and 
Enterprise Resource Planning (ERP) that links firms with their trading partners. 
Firms from the manufacturing sector also exhibit differences in their IT 
infrastructure and capabilities (Cragg, 1990). However, some firms are able to 
adapt to the new technological environment, while others struggle to simply to 
get a website operational (Zhu and Kraemer, 2002). Hence, it remains a 
challenge for management to exploit the resources of IT. All these factors make 
firms from the manufacturing sector interesting subjects for research. 
The study focuses on the adoption of business-to-business (13213) e-commerce, 
which is the use of web-based technologies to buy, sell or exchange information 
between two or more companies. This type of e-commerce has become an 
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increasingly important topic for both researchers and practitioners (Teo and 
Ranganathan, 2004). 
Forrester Research (2000) has indicated that 13213 e-commerce in North America 
will exceed USD 2.7 trillion, and in Europe, 2.2 trillion Euros, in 2006. In the case 
of Malaysia, statistics from International Data Corporation (IDC), published by the 
Malaysia External Trade Development Corporation (MATRADE), reported that its 
13213 revenues of USD1 1.7 million increased to USD3.9 billion at year 2005. 
There is also general agreement that the size of 13213 e-commerce is significantly 
larger than the size of 132C e-commerce (Fraumeni, 2001). Compared to 132C e- 
commerce, 13213 e-commerce represents about 70-80 % of total e-commerce 
activities (OECD, 2004; The Economist, 2004). Hence, 13213 e-commerce will be 
the main thrust of future e-commerce activities. 
Although the commercial potential of 13213 e-commerce is enormous, systematic 
empirical evidence regarding firm e-commerce adoption initiatives are lacking, 
and little is known about the factors that influence firm's participation in 13213 e- 
commerce (Grewal et al., 2001). These warrant research to be conducted in this 
area of e-commerce. 
1.7 Objectives of Research 
The motivation for this study is to develop a measure that could characterise 13213 
e-commerce adoption. Specifically, this study is aimed to provide an 
understanding of the adoption of 13213 e-commerce among SMEs in the 
Malaysian manufacturing sector. While exploring empirically the adoption of e- 
commerce, the primary objectives of this study are: 
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1. To characterise and measure B2B e-commerce adoption among SMEs in 
Malaysia. 
2. To identify factors associated with the adoption and usage of 13213 e- 
commerce in Malaysian SMEs. 
3. To determine the impact of 13213 e-commerce adoption on Malaysian 
SMEs 
1.8 Significance of Research 
Past studies on e-commerce have examined types of business function 
performed over the Internet (e. g. Burgess and Cooper, 1998; Ainin, 2001; Daniel 
et al., 2002). Other studies have described firms' adoption of e-commerce in a 
sequence of stages indicated by the types of application being adopted (e. g. Rao 
et al. 2003; Teo and Pian, 2004). 
Studies have also explored implementation of e-commerce in terms of usage. 
However, these studies mainly viewed usage in terms of a dichotomous 
outcome, such as using or not using e-commerce applications (e. g. Walczuch et 
al., 2000; Teo and Ranganathan, 2004). As noted by Fichman (2000), this is a 
relatively "thin" measure to represent full implementation of technology. 
To generalise, the approaches to depict firms' e-commerce initiative mainly view 
adoption of e-commerce in a single dimension. Firms' involvement in e- 
commerce is either perceived by what type of business functions are conducted 
over the Internet, or the firms' stage of adoption represented by the types of 
application being adopted by them. Although these offer valuable information 
about "what" business activities or Internet technologies are being undertaken by 
firms, nonetheless, information about "how" they have been implemented, which 
can provide a greater understanding about firms' e-commerce adoption pattern is 
lacking. 
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Second, in order to provide a comprehensive understanding of firms' adoption 
behaviour, other facets of adoption, such as knowledge and awareness of e- 
commerce technologies, and issues related to the rejection of e-commerce by 
firms need to be considered. By taking into account various facets of technology 
adoption and implementation in e-commerce research, it can provide a clearer 
understanding about the e-commerce adoption and implementation process. 
Third, Teo and Ranganathan (2004) lament very limited studies on e-commerce, 
particularly 13213, being conducted in the Asia-Pacific region. Apart from studies in 
Singapore (e. g. Teo et al., 1997; Tan and Teo, 1998; Kendall et al., 2001; Wirtz 
and Wong, 2001; Cheung and Huang, 2002; Chan and Sulaiman, 2002; 
Debreceny et al., 2002; Wong, 2003; Teo and Plan, 2004) and Hong Kong (e. g. 
Chau, 2001; Kuan and Chow, 2001; Hui and Chau, 2002), very little research in 
the area of e-commerce is done in Malaysia (e. g. Ainin, 2000; Le and Koh, 2002, 
Ang et al., 2003). 
Hence, the findings of this study will help to contribute to knowledge on the 
practices of 13213 e-commerce in the Asia-Pacific region, and specifically, for 
SMEs from the manufacturing sector in Malaysia. 
The findings of this study may also be of interest to Malaysian policy makers 
such as the Small and Medium Industries Development Corporation (SMIDEC) 
for future e-commerce planning. By understanding firms' e-commerce adoption 
patterns, and the factors associated with the usage and the reasons behind the 
rejection of e-commerce applications, appropriate measures and incentives can 
be drafted to encourage e-commerce adoption among SMEs. 
The findings can provide information for e-commerce vendors to plan, develop, 
market and promote their e-commerce solutions for the SMEs. Finally, SMEs can 
use the adoption profiles identified by this study to benchmark their current status 
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of e-commerce adoption. Other businesses can use the findings as guidance 
when they plan to embark on e-commerce in the future. 
1.9 Organisation of Thesis 
This thesis is organised in the following manner. Chapter 2 reviews the literature 
related to diffusion of innovation, particularly e-commerce adoption, factors linked 
to its adoption, and impacts on small business. Chapter 3 describes the research 
model. Chapter 4 outlines the research methodology and justifications of the 
research design chosen. Chapter 5 provides details of the development and 
implementation of the questionnaire. Chapter 6 presents a report on the 
descriptive statistics of the respondents. Chapter 7 focuses on examination of the 
measurement instrument. Chapter 8 presents the data analysis of the e- 
commerce adoption profile. Chapter 9 examines factors that are associated with 
e-commerce adoption. Chapter 10 focuses on the impacts of e-commerce 
adoption. Chapter 11 presents a discussion on the results of data analysis. 
Chapter 12 is a summary of major findings, implications and recommendations 
for future research. 
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CHAPTER 2 
LITERATURE REVIEW 
2.1 Introduction 
The purpose of this study is to characterise and measure SMEs' e-commerce 
adoption and diffusion. It seeks to identify factors that influence e-commerce 
adoption, as well as the impacts of e-commerce on SMEs. The next section 
provides an overview of e-commerce, followed by a review of the literature 
related to theories explaining innovation adoption and diffusion. The last section 
will present a discussion of the literature related to factors that are linked to 
innovation adoption and the impacts of innovation adoption on firms. 
2.2 Electronic Commerce 
Researchers have suggested various definitions of e-commerce depending on 
their research purposes. The fact that there is a lack of consensus about 
definitions of e-commerce is mainly due to the dynamic nature of e-commerce 
that is changing over time as new uses of e-commerce are constantly added to 
the existing ones. As a result, researchers have introduced new definitions or 
adapted existing definitions for various studies on the subject of e-commerce. 
Generally the existing definitions of e-commerce are very broad in respect to 
their meaning. Among the definitions that are commonly quoted and adapted by 
many e-commerce studies are: 
Lewis and Cockrill (2002: 197): E-commerce is using an electronic 
network to simply improve and speed up particular stages of the business 
process, i. e. the buying, selling and delivery of goods and services. 
Wigand (1997.2): E-commerce includes any form of economic activity 
conducted via electronic connections. 
Zwass (1996: 3): E-commerce is sharing of information, maintaining 
business relationships, and conducting business transactions by means of 
telecommunication networks. 
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Bakos (1991: 296): E-commerce is an inter-organisational system that 
allows participating buyers and sellers to exchange information about 
prices and product offerings. 
Two common elements emerge from the above definitions. First, e-commerce is 
perceived as a means of conducting business. Second, an electronic network, 
inter-organisational systems, electronic means or modern technology need to be 
in place before e-commerce activities can be conducted. Wigand (1997) 
elaborates that e-commerce is more than the use of technology. E-commerce is 
comprised of a technological infrastructure that enables sharing of business 
information, communication, and conducting of business (Zwass, 1996). Zwass 
provides another perspective to examine e-commerce by structuring it into three 
categories: consumer-oriented commerce, business-to-business (13213) 
commerce, and intra-organisational business. The largest of these three 
categories is 13213 e-commerce (Timmers, 1998). In simple terms, 13213 e- 
commerce is the supplying of products to businesses or resellers (Chaffey, 
2002). It can be further divided into: (1) Sell-side e-commerce, and (2) Buy-side 
e-commerce. The latter is transactions between a purchasing organisation and 
its suppliers, while the former is transactions between a supplier organisation and 
its customers (Chaffey, 2002). 
This study examines B2B e-commerce, focusing on transactions between 
suppliers and their customers (Sell-side e-commerce) among small to medium- 
sized manufacturing firms. The study takes the view that e-commerce is using 
the Internet and web technologies for sharing information and conducting inter- 
organisational business transactions. 
2.3 The Decision Making Process in SMEs 
Past studies have highlighted that the CEO plays a major role in business as the 
main decision maker who shapes the future of the business. Thong and Yap 
(1995) found that the impact of the CEO is even stronger in small businesses. 
This is because most small businesses or SMEs are managed by the owner who 
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also acts as the CEO, and they have a flat organisational structure (Raymond 
and Magnenat-Thalmann, 1982). This simple and highly centralised 
organisational structure also means that the CEO or owner makes most of the 
critical decisions in small businesses (Mintzberg, 1979). Therefore, it seems 
appropriate to assume that decisions made by small businesses or SMEs are 
typically decisions from the owners or CEOs themselves. 
According to Yap et al. (1992), the CEO or owner usually performs more than 
one function in running the business's operations. The CEO also tends to have 
more personal contact with other key managers, has full control of organisational 
resources and makes most decisions. This includes decisions relating to IT 
implementation, especially conducting progress reviews to determine whether to 
continue or discontinue the implementation of IT. 
Rice and Hamilton (1979) found that the decision process of the owner and/or 
CEO of an SME is more intuitive, based on guesswork and less formal compared 
to large organisations. According to Attewell (1992), the decision to adopt IT such 
as e-commerce requires lowering knowledge barriers or overcoming knowledge 
deficiencies on the part of potential IT adopters. This is because the knowledge 
and awareness of potential adopters determines adoption and diffusion of an 
innovation (Roger, 1995). Furthermore, individuals or organisations tend to delay 
the decision to adopt IT if they have insufficient knowledge to implement and 
operate IT successfully (Thong et al., 1996). External expertise such as 
consultants and vendors could play a role in lowering this knowledge barrier and 
assisting owners in making decisions whether to adopt and implement IT. 
Rowley (2000) describes decision making for entrepreneurs as the relationship 
between knowledge, information and learning. The process begins when the 
owner or entrepreneur conceptualises information, a process described as 
learning. The learning process subsequently leads to knowledge which could be 
then used to support and inform decisions, behaviour and actions taken by the 
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organisation or entrepreneur. The final stage is the feedback from the actions, 
which could generate further information that forms the basis for further learning 
by the entrepreneur. 
2.4 SMEs and E-Commerce 
There has been increased growth in the use of the Internet as it paves the way 
for less expensive options for SMEs to adopt e-commerce compared to the 
traditional value-added networks such as the EDI (Ratnasingam, 2000). The 
growth of e-commerce, especially 13213 e-commerce, and the move towards e- 
government in many parts of the world are driving SMEs that are suppliers to 
large firms and government to venture into the Internet (Drew, 2003). As a result, 
SMEs are emerging as significant Internet users and like their large counterparts 
are increasingly adopting e-commerce (Drew, 2003). 
Past studies suggested that at their early stages of adoption, SMEs adopt e- 
commerce mainly for information and communication purposes (Mehrtens et al., 
2001; Van Beveren and Thomson, 2002; Lai et al., 2002; Kula and Tatoglu, 
2003). Drew (2003) indicates that early usage of e-commerce was mainly driven 
by a combination of management enthusiasm and the need for improved 
communication. Previous studies have reported that SMEs follow a path similar 
to large firms in the process of e-commerce adoption, and there is evidence they 
have also developed brochureware websites following in the footsteps of their 
large counterparts (Poon and Swatman, 1999). Although SMEs are beginning to 
embrace e-commerce, there is evidence showing they are not utilising e- 
commerce to its full potential (O'Connor and O'Keefe, 1997; Peet et al., 2002). 
Surveys conducted in the UK and other parts of the world have indicated that e- 
commerce uptake among SMEs has been slow (Taylor et al., 2004). This is 
mainly due to the low level of information and communication technology (ICT) 
diffusion, especially in a developing economy, that limits the level of e-commerce 
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awareness (Molla and Licker, 2005). Although some research has been carried 
out to examine the relationships between SMEs and e-commerce, the 
opportunities created by the adoption for SMEs is still unclear (Tagliavini et al., 
2001). Our knowledge of e-commerce issues in SMEs remains scarce (Kendall 
et al., 2001; Jeffcoate et al., 2002), and even less in the case of 13213 e- 
commerce (Wirtz and Wong, 2001; Gebaucer and Shaw, 2002; Teo and 
Ranganathan, 2004). Hence, many SMEs have failed to exploit e-commerce, as 
there is little information tailored to their circumstances (Jeffcoate et al., 2002). 
Furthermore, despite the widespread acceptance of e-commerce adoption in 
large firms, the extent of e-commerce usage varies widely between SMEs 
(Sadowski et al., 2002; Kula and Tatoglu, 2003). While some SMEs have 
benefited from rapid Internet growth, such as buying and selling over the Internet 
and experimenting with new business models, others are reluctant to undertake 
investment in Internet services (Sadowski et al. 2002). Little research has been 
conducted which indicates SMEs have adopted and integrated their websites 
with back-office systems (Levy and Powell, 2003). 
More recently, Molla and Licker (2005) noted that our understanding of what 
drives e-commerce among businesses, especially in developing countries, is 
limited by the absence of rigorous research. This may be due to the fact that prior 
e-commerce studies have been focusing on firms in developed nations such as 
the UK (e. g. Sillince et al., 1998; Greaves et al., 1999; Daniel and Myers, 2000; 
Hart et al., 2000; Daniel et al., 2002; Daniel and Grimshaw, 2002; Daniel and 
Wilson, 2002; Ellis-Chadwick et al., 2002; Daniel, 2003; Doherty et al., 2003, 
Doherty and Ellis-Chadwick, 2003; Simpson and Docherty, 2004). There is a lack 
of empirical evidence to explain the extent of e-commerce adoption among firms 
in developing countries. Past studies conducted have also not sufficiently 
explained the role of technology, firm and industry factors influencing the 
adoption, diffusion of Internet-based e-commerce, and its impacts on firms in 
developing countries. 
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2.5 Theory of Diffusion of Innovation 
There is a growing body of literature that seeks to explain innovation adoption 
and diffusion (e. g. Zaltman et al., 1973; Rogers, 1995; Kwon and Zmud, 1987; 
Davis, 1989; Prescott and Conger, 1995; Fichman, 2000). The literature was 
used by many studies as a theoretical basis for developing frameworks to 
examine the individual and firm innovation adoption and diffusion process. 
Diffusion is defined as the process by which an innovation is communicated 
through certain channels over time among members of a social system (Rogers, 
1995). An innovation is regarded as any idea, practice or material artefact 
perceived to be new by the relevant unit of adoption (Zaltman et al., 1973). In its 
simplest form, the diffusion process is perceived to include adoption and 
implementation (Prescott and Conger, 1995). Rogers' (1995) adoption stage 
includes sub-phases of knowledge, persuasion and learning, and decision, 
leading to the actual adoption decision. The implementation stage is described 
as the events, actions, and decisions involved in putting an innovation into use 
(Rogers, 1995). Although adoption sometimes includes usage, and has even 
been used to cover the entire process, usage is commonly referred to as 
implementation (Prescott and Conger, 1995). Scheirer (1983) perceived 
implementation as synonymous with utilisation and process evaluation. She 
noted innovation implementation is a neglected area in a rapidly growing 
literature on innovation research. 
2.5.1 Individual Level of Innovation Adoption 
Several theories have been developed to explain an individual's adoption of 
innovations. Among them are Technology Acceptance Model (Davis, 1989) and 
Diffusion of Innovation Theory (Rogers, 1995). These theories were used as a 
basis to describe the innovation adoption process at an individual level where 
individual perception is said to influence the decision to accept or reject an 
innovation. These frameworks are mainly suited to scenarios for a certain class 
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of innovations, and where individuals voluntarily decide whether to use the 
innovation (Prescott and Conger, 1995; Fichman, 2000). 
Critics of frameworks based on the individual have argued these frameworks 
neglect the reality that implementation of innovation is often mandated by the 
organisation. In many instances, the individual has no alternative but to make 
adjustments to adopt these innovations, as adoption is being authorised 
(Fichman and Kemerer, 1997). Which individuals are to be targeted is also a 
major issue because an organisation comprises many individuals who perform 
multiple tasks in an organisation. Tomatzky and Klein (1982) pointed out the 
fallacy of generalising individual adoption outcomes to describe a complex 
organisational innovation adoption process. This is because adoption of 
innovations, particularly inter-organisational systems, not only has impacts on the 
IS unit within the adopting organisation, but also impacts on multiple firms 
(Swanson, 1994). This is due to the nature of inter-organisational IS, and 
Internet technologies very often need to be coordinated and synchronised across 
many adopters among various business units and trading partners located at 
different locations. As technology advances, application of individual adoption 
frameworks to describe complex technologies adoption scenarios in an 
organisation produced weak and inconclusive results (Fichman, 1992). 
2.5.2 Firm Level of Innovation Adoption 
There is also a growing amount of literature focusing on frameworks describing 
the firm innovation adoption process. For example, Zaltman et al. (1973) focused 
on the innovation adoption process as it takes place within multi-member units 
such as in an organisation. Organisations, like individuals, have perceptions, and 
the nature of their perceptual process is particularly important but poorly 
understood at present for studying the adoption or rejection of innovations by 
organisations (Tilton, 1971, cited by Zaltman et al., 1973, p. 13). The Zaltman et 
al. (1973) framework had become an important turning point in innovation 
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diffusion research because it acknowledges the distinctive aspects of innovations 
when they took place in firms. 
Rogers (1995) and Damanpour and Gopalakrishnan (1998) also highlighted the 
importance of examining the organisational level of innovation adoption. They 
described the innovation adoption process in an organisation as occurring in two 
stages - initiation and implementation. Initiation is defined as information 
gathering, conceptualising, and planning for innovation adoption, leading to the 
decision to adopt an innovation. The decision to adopt an innovation marks the 
beginning of the second stage, namely the implementation stage. Rogers (1995) 
describes this stage in three phases. The redefining/restructu ring phase occurs 
when an innovation gradually begins to lose its foreign character or is reinvented 
to the needs of firms. The next phase is clarifying, which allows firms to put 
innovations to wider use when it becomes clearer to their members. The final 
phase is routinising, when firms incorporate the innovation and the innovation 
loses its separate identity. This explanatory power of Rogers' framework 
attracted many researchers' interest and formed the basis for many diffusion 
studies (Agarwal et al., 1997; Gallivan, 2001; Rajagopal, 2002). Over the years, a 
number of frameworks were developed, notably by Zmud and colleagues, to 
examine the innovation diffusion process (Presscot and Conger, 1995). However, 
the frameworks developed have been used to mainly to explain the innovation 
adoption process, such as MRP (Cooper and Zmud, 1990), scanning technology 
(Zmud and Apple, 1992), programming language (Fichman, 1997), and EDI 
(Chau, 2001; Chwelos et al., 2001; Kuan and Chau, 2001). Little attention has 
been given to Internet technologies, specifically e-commerce. 
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2.6 Frameworks to Examine Innovation Adoption and Implementation 
The Zaltman et al. (1973) framework for describing innovation comprised two 
basic steps. First, the initiation stage that involves knowledge awareness, 
formation of attitudes, and decision. The second stage involves two sub-stages: 
initial implementation and contin ued-su stained implementation (Table 2.1). 
Rogers (1995) stresses that innovation adoption arises when there is a perceived 
need by the organisation to seek an innovation to match or fit with an 
organisational problem. The innovation goes through the process of restructuring 
and further clarification to be put into a more widespread use. The final phase, 
routinisation, occurs when innovation is incorporated into the regular activities, 
and the innovation loses its separate identity. A decision to adopt or implement 
an innovation can be reversed at a later point because firms are dissatisfied with 
it. A high rate of discontinuance has been found for certain innovations previously 
adopted (Rogers, 1995). He further generalises that later adopters are more 
likely to discontinue innovations than early adopters. This is due to the fact that 
late adopters have limited financial resources, common among small firms, which 
may prevent their early adoption of innovations or cause discontinuance because 
innovations do not fit their limited financial position. 
Compared to Zaltman et al. (1973), the framework developed by Ettlie (1980, 
cited by Fichman and Kemerer, 1997) provided guidelines to capture the intricate 
sub-stages of innovation implementation. He proposed an implementation 
process that included trial, evaluation, commitment and deployment as sub- 
phases at the implementation stage. Fichman and Kemerer (1997) and Fichman 
(2001) had adapted the framework to examine the assimilation process of object- 
oriented programming languages (OOPLs) among firms (Table 2.1). 
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Table 2.1: Major Frameworks to Examine Initiation and Implementation of Innovation 
Zaltmanetal. Ettlie(1980) Kwon & Meyers & Rogers, Fichman & 
(1973) Zmud (1987) Goes (1988) (1995) Keremer 
Zmud & (1997) 
Apple (1992) Fichman 
(2001) 
Initiation Initiation Initiation Knowledge/ Initiation Initiation 
Knowledge Awareness awareness Awareness 
/awareness Agenda 
Interest Evaluation- setting Interest 
Formation of Adoption Choice 
attitudes Matching 
Decision 
Initial Trial Adaptation Trial Redefining/ Evaluation 
implementa- restructuring /trial 
tion sub- Evaluation Acceptance Acceptance 
stage Clarifying Commitment 
Commitment Routinisation Expansion 
Continued- Routinising/ Limited 
sustained Deployment Infusion Confirmation deployment 
implementa- 
tion sub- General 
stage deployment 
Kwon and Zmud (1987) suggested that IT diffusion might be studied more 
effectively by combining the diffusion of innovation framework with application of 
implementation research. They proposed different approaches required to define 
the process of innovation to include implementation phases, and to examine how 
innovations are incorporated or embedded within an organisation (Zmud and 
Kwon, 1987). Zmud and Apple (1992) pointed out innovation incorporation 
remains a key but neglected area of innovation research. They defined 
incorporation as the implementation activities directed towards embedding an 
adopted innovation within an organisation (Zmud and Apple, 1992). Furthermore, 
Tornatzky and Klein (1982) noted the majority of past innovation adoption studies 
focused only on the adoption decision when they examined the relationship 
between innovation characteristics and adoption. Study based on both adoption 
and implementation is necessary to fully account for the adoption process, and 
how implementation moves through the process of utilisation and routinisation 
(Tornatzky and Klein, 1982). 
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Although Zaltman et al. (1973) and Rogers (1995) had described implementation 
sub-phases, other research was also being conducted to determine new phases 
in order to capture important aspects of the organisational innovation adoption 
process and behaviour. Some major constructs explored by past studies include 
routinisation of use and infusion (Yin, 1977; Cooper and Zmud, 1990; Zmud and 
Apple, 1992), deployment (Ettlie 1980; Fichman and Kemerer 1997; Fichman, 
2001), and assimilation (Meyer and Goes, 1988; Gallivan, 2001; Chatterjee et al., 
2002). 
In an attempt to examine how innovation was incorporated within an 
organisation, Yin (1977) explored the evolution of innovations and how they 
become integrated into firms. The innovation life cycle described by Yin has three 
phases: improvisation, expansion and disappearance. Yin's technological life 
cycle addresses changes of an innovation, ending with the disappearance of the 
organisational structure when the technology is no longer considered new and 
has been absorbed, thus becoming routinised and embedded in the organisation. 
Going beyond Yin's routinisation, Zmud and Apple (1992) proposed infusion as a 
component of incorporation in their study of adoption of electronic scanners in 
supermarket chains. Infusion is perceived as the last stage of a wider 
implementation model developed by Kwon and Zmud (1987) comprised of six 
stages: initiation, adoption, adaptation, acceptance, routinisation and infusion. 
Zmud and Apple (1992) perceived routinisation as a necessary but insufficient 
condition to achieve a high level of infusion. Infusion moves through a sequence 
of configurations across discrete levels. It is achieved when the full potential of 
the innovation has been embedded within an organisation's operation or 
management work systems (Zmud and Apple, 1992). 
In similar vein, Meyer and Goes (1988) studied equipment assimilation in 300 
hospitals over a 6-year period. Their post-implementation phases consisted of 
three phases, namely trial (equipment purchased but still under trial evaluation), 
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acceptance (equipment well accepted and frequently used), and expansion 
(equipment expanded, upgraded, or replaced with a second generation model). 
The terms trial and replacement were introduced, and this provided another 
perspective to examine innovation implementation. Meyer and Goes (1988), 
Fichman and Kemerer (1997), and Fichman (2001) also recognised and 
supported the importance of the trial phase in the innovation adoption process. 
Malone and Rockart (1991) analyse the process of technology diffusion as being 
one of substitution-extension-replacement. Substitution begins when a new 
technology is chosen in lieu of older existing tools. In the extension phase, the 
usability and functionality of new technology is compared to the old technology, 
leading to the latter being replaced at the final phase (Malone and Rockart, 
1991). 
Hovav et al. (2004) proposed a model for Internet standard adoption that was 
comprised of four phases: 1 status quo, 2 co-existence, 3 replacement, and 4 
full implementation. Adoption through co-existence implied that the organisation 
adopted new standards, but at the same time needed to maintain a competitive 
advantage while actively maintaining support for the old standard. Hovav et al. 
(2004) gave an example of firms where EDI are dominant might also choose to 
adopt XML, but maintain support for EDI as their main inter-organisational data 
exchange as long as market forces demand it. Alternatively, an organisation can 
seek to adopt through replacement, where it replaces the old standard with the 
new one, while not taking advantage of its new features, and uses the innovation 
like the old technology (Hovav et al., 2004). This may be done for reasons such 
as to maintain interoperability with trading partners, and also to take advantage 
of an incentive that makes the environment conducive to the replacement of the 
old standard. The final phase of implementation is to implement the new 
standards with all of the features. 
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In summary, past studies have agreed upon the sequencing of sub-phases in the 
initiation stage, but there is less agreement in the literature concerning the more 
specific measure of the implementation stage (Zaltman et al., 1973; Fichman and 
Kemerer, 1997; Gallivan, 2001). Generally, the literature had provided evidence 
that some of the implementation sub-phases are based on usage that began with 
a trial or evaluations phase (Ettlie, 1980; Meyer and Goes, 1988; Fichman and 
Kemerer, 1997; Fichman, 2001) before innovations are being deployed or 
extended to other departments within an organisation. Nonetheless, terms such 
as infusion, assimilation, evaluation, routinisation, full implementation and 
general deployment are widely used by past studies. These terms are difficult to 
define and operationalise, and are also interpreted differently by researchers, 
which adds confusion to the terminology. 
A major conclusion to be drawn by Gallivan (2001) is that it is not technology use 
or user adoption per se that matters as the outcome of interest to innovations 
diffusion research, but rather how extensively innovations are used, and how 
deeply an organisation uses innovations to alter processes. This supports 
Prescott and Conger's (1995) suggestion that an implementation phase is an 
important issue and needs further attention when conducting future innovation 
adoption and diffusion research. They suggest that implementation is commonly 
referred to as usage (Scheirer, 1983; Prescott and Conger, 1995). In a similar 
context, Chin and Marcolin (2001) proposed that constructs to measure 
innovations' diffusion in future diffusion research need to be more tightly coupled 
to the actual act of using the innovations. Nonetheless, few IT studies have 
adopted this approach to examine the adoption and diffusion of IT, such as e- 
commerce. Furthermore, prior technology diffusion studies mainly examine the 
diffusion of a single innovation (e. g. MRP by Cooper and Zmud, 1990; ATM by 
Santos and Peffers, 1998; EDI by Kuan and Chow, 2001). The perception that 
adoption and diffusion of e-commerce as a stand-alone innovation might be 
limited in explaining the Internet systems diffusion, because e-commerce is 
enabled by various types of technologies, and hence it requires a different 
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approach to characterise its adoption and implementation (LaRose and Hoag, 
1996; Presscot and Van Slyke, 1997). 
2.7 Stage Theory 
One of the first attempts to explain the relationship between a stage and the 
preceding one for IT adoption, i. e. computer resources, is made by Nolan (11973). 
Compared to early diffusion of innovations literature that regards innovation as 
an idea, practice or material artefact that is perceived as new to an individual 
(Zaltman et al., 1973), Nolan's framework is developed based solely on adoption 
of computer system by firms. 
Nolan's Stage theory emerged in the mid-1970s. Using computer budget as a 
surrogate for representing the growth and usage of computers in organisations, 
Nolan proposed four stages for managing computer resources: Stage 1, 
Initiation (computer acquisition); Stage 2, Contagion (intense system 
development); Stage 3, Control (proliferation of control); and Stage 4, Integration 
(user/service orientation). This framework suggests that planning, organising and 
controlling activities associated with managing computer resources change in 
character over a period of time. The framework is based on the premise that 
elements in systems move through a pattern of distinct stages over time, and 
these stages can be described (Nolan, 1973). This stage of growth theory has 
been widely used to explain how firms move through stages when embracing 
Internet technologies such as e-commerce (Mendo and Fitzgerald, 2005). 
In recent years, several stage frameworks were developed to identify and 
describe different phases that firms moved through with respect to the 
sophistication of their usage of Internet technologies such as e-commerce (e. g. 
Burgess and Cooper, 1998; Nambisan and Wang, 1999; Willcocks et al., 2000; 
Daniel et al., 2002; Levy and Powell 2003, Rao et al., 2003; Teo and Pian, 2004). 
Generally, these frameworks focused on businesses functions, or are based on 
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connectivity measures, such as access to Internet, and types of web- 
technologies adopted, to characterise e-commerce adoption in firms. 
2.7.1 Adoption of E-Commerce 
Past studies have attempted to describe adoption of Internet technologies using 
various approaches. One approach is to describe Internet technologies adoption 
in series of stages based on business functions or activities conducted through 
the Internet. For example, Cockburn and Wilson (1996) note that the adoption of 
web technologies among organisations occurs in a series of sub-stages, ranging 
from Level 1 to solicit information, to full adoption of e-commerce occurring at 
transaction level (Level 3). Coleman (1998) categorises e-commerce adoption in 
a series of generations, while Angehrn (1997) refers to e-commerce adoption as 
occurring at two levels: a first phase that aims to establish web presence, and a 
new phase that incorporates communication and transactional tools in the 
websites. Huizingh's (2002) framework consists of two-level adoption of e- 
commerce beginning at the Information level, followed by the communication 
level. 
In similar vein, Burgess and Cooper (1998) and Nambisan and Wang (1999) 
attempted to describe web adoption based on business functions conducted over 
the Internet. Burgess and Cooper (1998) proposed a three-stage framework: 
Stage 1, Promotion of products and services through the Internet; Stage 2, 
Provision of information through e-mail, FAQ and technical information; and 
Stage 3, Processing such as online sales, online orders, payment, order status 
enquiry, and links to warehouse. On the other hand, Nambisan and Wang (1999) 
described three levels of e-commerce adoption; Level 1, Information access; 
Level 2, Work collaboration; and Level 3, Core business transaction. In summary, 
two common elements drawn from the above classifications in that early stage of 
e-commerce adoption used the technology for communication purposes and to 
disseminate information. This is followed by activities to process and transact 
business over the Internet (Table 2.2). 
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Table 2.2: Examples of E-Commerce Adoption Framework in Previous Studies 
Cockburn and Anghern Coleman Burgess and Nambisan and Huizingh 
Wilson (1996) (1997) (1998) Cooper(1998) Wang(1999) (2002) 
Information First phase Is'Generation Promotion Information Information 
Levell-3 access level 
New phase 2nd Generation Provision 
Transactional Work Communica- 
Level 1-3 3rd Generation Processing collaboration tion level 
4 th Generation 
5 th Generation 
Core business 
transactions 
Studies have also characterised e-commerce adoption based on connectivity 
measures, such as access to the Internet, and also relating adoption to the types 
of Internet or web-technologies adopted. In a study conducted to examine e- 
commerce adoption among UK electronic components manufacturers, Parish et 
al. (2002) proposed that adoption is referred to adopting web technologies or 
applications such as e-mail for messaging, online marketing, online ordering, 
online payment, and order progress/online sales service. The majority of 
adoption levels comprise only a single application. The slow and elementary 
progression of adoption levels appears relevant for the case of micro-businesses 
because many SMEs have limited access to resources (Cragg and King, 1993, 
Thong, 1999; Stansfield and Grant, 2003). Similarly, Peet et al. (2002) identify 
adoption as a series of learning processes. The stage begins with using 
messaging tools, and the final phase is exploiting the full potentials of Internet 
applications for business transactions by the small firms. 
McKay et al. (2000a, b) proposed a model to describe a firm's e-commerce 
progression based on stages of growth (SOG-e model). The model comprises of 
six stages and is used to identify and chart the 'evolution' of the firm's e- 
commerce initiatives that begins with no presence, static online presence, 
interactive online presence, Internet commerce, internal integration, and external 
integration. The SOG-e model assumes that the normal progression is from less 
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mature to increasing sophistication over time. An important new dimension of the 
SOG-e model is that it recognises that within the same organisation, different 
levels of maturity for different components of IT use may exist. 
The Department of Trade and Industry (DTI) adapted an adoption ladder from 
Cisco-led Information Age Partnership study on e-commerce in small business, 
which viewed adoption based on a technological perspective. Firms begin with 
the simple use of e-mail for communication purpose. Further developmental 
stages build up, step by step, through to the final goal of integrating most, if not 
all, internal processes of business. The framework also tends to suggest that 
engagement with the e-commerce technology is sequential and progressive 
(Taylor and Murphy, 2004). 
In a study conducted in Singapore, Teo and Pian (2004) proposed a framework 
in describing e-commerce adoption by firms that comprised five levels: Level 0, 
no web site, only e-mail account; 1 web presence; 2 prospecting; 3 business 
integration, and 4 business transformation. In similar vein, Rao et al. (2003) 
proposed a four-stage model that characterises the evolutionary nature of e- 
commerce development for the SMEs from 1 web presence; 2 portals; 3 
transactions integration; to 4 enterprise integration (Table 2.3). 
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Table 2.3: E-Commerce Progression 
McKay et al. 
(2000a, b) 
DTI 
(2000) 
Peet et al. 
(2002) 
Parish et 
al. (2002) 
Rao et al. 
(2003) 
Teo and Pian 
(2004) 
No presence E-mail Internet Messaging Presence No website 
service /only e-mail 
Static online Website available on Online Portals 
presence PC marketing Web 
E-commerce Transaction presence 
Interactive Interrogation Online integration 
online E-business of general ordering Prospecting 
presence information Enterprise 
Transformed /recreational Online integration Business 
Internet organisation sites payment integration 
commerce 
Interrogations Order Business 
Internal of macro progress transforma- 
integration contextual /online tion 
sites sales 
External support 
integration. Interrogation 
of competitor 
sites 
Establishment 
of own site 
Development 
of EC 
potential 
The conclusions to be drawn from the above discussion frameworks are: 
1. Information and communication are the main business processes at the early 
stage of adoption to disseminate information about a firm's products/services, 
policies and corporate mission to internal and external parties before 
conducting trade over the Internet. 
2. Adoption moves from non-adoption to full implementation or integration of e- 
commerce with the rest of firm's enterprise systems to established linkages 
with internal and external parties. 
3. Costs, technological demands and complexity are perceived to increase at 
the later stages of adoption because of the technological demands for firms 
to integrate e-commerce applications with their back-office operations. 
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The literature review of past research on Internet and e-commerce adoption 
indicates there is no consensus in describing the nature of e-commerce 
adoption. Although characterising e-commerce adoption based on business 
functions or activities conducted over the Internet provides useful indicators to 
describe a firm's e-commerce adoption, nonetheless, the outcomes from these 
business functions merely indicate key e-commerce functions adopted by a firm 
such as communication, promotion, sales, marketing and distribution. 
Furthermore, these frameworks only identify which functions are being adopted, 
but do not reflect the extent they are being implemented or used. Moreover, 
measuring the usage of business functions is difficult, because many of the 
business activities are often overlapped. It is difficult to identify the boundaries 
where one activity ends and the other begins. 
Similarly, characterising e-commerce adoption based on connectivity resulted in 
subjective classification of adoption levels. Although there is consensus as to the 
sequence of how a firm progresses from simple web presence to full integration 
of web-technologies, there is nonetheless no consensus as to the number of 
levels in the adoption process (Table 2.3). Although, describing e-commerce 
adoption based on the levels of connectivity helps to provide understanding on 
the extent a firm has adopted e-commerce, nonetheless it does not provide 
indications of the extent the e-commerce applications at each level are being 
used. 
Furthermore, many studies that examined adoption using connectivity 
perspectives also implied that firms take an ordered, sequential progression on 
the route to Internet adoption. However, Internet technologies differ from other IT 
due to their global connectivity beyond a firm's boundaries (Kim and Galliers, 
2004). The use of simplified linear approaches to analyse technology adoption in 
the context of complex processes also neglects the diverse nature of needs and 
firms' characteristics (Martin and Matlay, 2001, Mendo and Fitzgerald, 2005). 
SMEs have special needs because of their limited resources in terms of 
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personnel, finances, and knowledge relating to IT. On the other hand, they are 
also more entrepreneurial, willing to experiment and innovate, compared to large 
firms with established hierarchies that hindered their agility to innovate (Jutla et 
al., 2002). Moreover, Internet differs from previous innovations because it 
consists of various technologies (LaRose and Hoag, 1996; Prescott and Slyke, 
1997; Doherty and Ellis-Chadwick, 2003), and firms have the option to adopt and 
use varying subsets of the Internet (Prescott and Slyke, 1997). Without seeing 
SMEs as a diverse collection of firms at various stages of technologies 
awareness and understanding of current adoption initiatives, one cannot 
reasonably discriminate their level of e-commerce adoption. Hence, a more 
discriminate approach is needed to portray and characterise the nature of e- 
commerce adoption among the SMEs, taking into consideration their diverse 
background. 
2.7.2 Implementation of E-Commerce 
A number of studies on e-commerce adoption have focused on the extent e- 
commerce features are implemented by firms such as SMEs. These studies 
have proposed and researched various approaches to measure e-commerce 
implementation, using measures such as planning to implement, already in use 
or not in use. Many have focused on binary measures of e-commence 
implementation, whether firms were currently using or not using, in use or not in 
use (e. g. Kraemer et al., 2000; Parish et al., 2002), and the presence or absence 
of e-commerce features on websites (e. g. Burgess and Cooper, 1998; White et 
al., 1998). 
Other studies have examined firms' intention to adopt e-commerce, such as 
intended to adopt and actual adoption of e-commerce applications (e. g. Ainin, 
2000). Teo and Pian (2004) provide a comprehensive implementation measure 
using a metric scale, but the focus was to examine the extent web features are 
being incorporated in websites (Table 2.4). 
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Table 2A E-Commerce Implementation Phases 
Burgess White et Kraemer Sulai- Daniel Parish Dohert Teo and Teo and 
and al. et al. man et al. et al. y et al. Pian Ranga- 
Cooper (1998) (2000) (2000) (2002) (2002) (2003) (2004) nathan 
(1998) (2004) 
Presence Presence Using Intend 2 Currently Current- No Not at all Adopters 
years using ly using activity 
Absence Absence Not using planned Little Non- 
of web of web Intend 3 Under Current- adopters 
site charac- years develop- ly not Planned Moderate 
feature teristics ment using to 
Do not include Extensive 
intend Did not 
use Activity Highly 
In use being extensive 
devel- 
oped 
Already 
present 
in the 
web 
Although the literature suggests that characterising e-commerce adoption based 
on the extent of implementation is a useful indicator to describe e-commerce 
adoption, characterising implementation based on a limited slice of usage 
process whether e-commerce has been adopted, not adopted or planning to 
adopt, did not reflect the actual extent of usage, and provides little help in 
explaining the adoption and implementation of e-commerce in firms. 
In summary, there is no clear consensus on how e-commerce adoption and 
diffusion could be described. Some research has categorised firms' e-commerce 
adoption based on a functional perspective depending on the types of activities 
conducted over the Internet (e. g. Cockburn and Wilson, 1996; Burgess and 
Cooper, 1998; Nambisan and Wang, 1999), while others describe adoption 
based on the web features implemented (e. g. Rao et al., 2003; Teo and Pian, 
2004). The latter also shows no consensus about the number of levels involved. 
Overall, the drawback of the both functional and connectivity approaches is that 
e-commerce adoption is mainly viewed on one dimension, without taking into 
account various stages of usage of e-commerce by firms. Similarly, describing 
implementation based on a narrow slice of usage process based on binary 
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measures might not be comprehensive in describing the extent of e-commerce 
implementation. It would appear that an alternative approach is required to 
characterise the nature of e-commerce adoption and implementation. 
2.7.3 Combined Approach to Measure E-Commerce Adoption 
Past studies on e-commerce adoption mainly examine the business functions, or 
based on connectivity, what applications have been adopted or the extent e- 
commerce features have been implemented. Massetti and Zmud (1996) 
highlighted that when a limited perspective of innovation is used to direct a firm's 
innovation adoption efforts, suboptimal outcomes are likely (Massetti and Zmud, 
1996). For this reason, they developed a framework to measure the extent of EDI 
usage based on four facets, namely volume, diversity, breadth and depth 
(Massetti and Zmud 1996). However, there are no attempts to use a similar 
approach to examine e-commerce adoption and characterise the nature of e- 
commerce usage specifically in the context of SMEs. Nonetheless, two studies 
which have attempted to characterise adoption as a whole using a two- 
dimensional approach are White et al. (1998) and Daniel et al. (2002). 
Adapting from Cavusgil's (1980) internationalisation of firms, Daniel et al. (2002), 
examined e-commerce adoption based on sixteen e-commerce functions 
adopted by SMEs in the UK. The two dimensions examined are based on the e- 
commerce activities and the extent these activities are being implemented. The 
extent of implementation stages adopted is currently using, under development, 
or did not use the sixteen e-commerce functions. Their findings characterised e- 
commerce adoption occurred in sequence through four distinct stages: (1) 
Developers, (2) Communicators, (3) Web presence, and (4) Transactors. 
Similar attempts to characterise e-commerce adoption by publishers were 
studied by White et al. (1998). Based on web evaluations of a firm's website 
whether web features are present on a publisher's website, they had identified 
five categories of adopters: (1) Traditionalist, (2) Traditionalist plus, (3) 
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Stradddler, (4) Straddler plus, and (5) Innovators. Although website evaluations 
provide an alternative approach to study e-commerce adoption, nonetheless 
having websites is not representative of these features having been adopted, and 
it does not reflect the actual use of e-commerce features. 
The two studies provided useful indicators to describe the extent of e-commerce 
development in firms. Nonetheless, similar to other frameworks, limited attention 
had been placed to examine e-commerce implementation based on usage, as 
proposed by Prescott and Conger (1995), Massetti and Zmud (1996), Gallivan 
(2001), and Chin and Marcolin (2001), in order to characterise adoption and 
diffusion of innovation. This resulted in the labelling of adoption groups which 
reflect little on the extent e-commerce had been used by firms. Although White 
et al. (1998) attempted to examine the extent web features were being 
implemented, the measures used to describe the implementation process failed 
to reflect the extent publishers had used the e-commerce features. 
In summary, the literature had indicated a lack of established criteria for 
measuring the extent of innovation implementation that could be used to 
characterise the nature and pattern of innovation diffusion such as e-commerce 
among firms. As was noted, the lack of clarity of what is being measured had led 
to conflicting predictions of the value and extent of commercial use of the 
Internet. To examine e-commerce adoption on a single dimension, based on 
business functions carried out or the level of Internet connectivity, had failed to 
depict a comprehensive understanding of the nature of e-commerce adoption. 
According to Massetti and Zmud (1996), when a limited perspective of innovation 
is used to describe a firm's innovation adoption efforts, it is likely to result in 
misguided expectations. Hence a wider perspective of innovations needs to be 
taken into consideration to characterise the nature of innovation adoption. 
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2.8 Factors Associated with E-Commerce Adoption 
The adoption of innovation is generally intended to contribute to the performance 
or effectiveness of the adopting organisation, and is subject to influence of 
individual, organisational, and environment variables (Damanpour, 1991). Past 
studies have attempted to identify these contexts that are perceived to be 
associated with innovation adoption and implementation. 
Ein-Dor and Segev (1978) focused on organisational variables, and they 
categorised these as uncontrollable, partially controllable, and controlled, that 
affect the success of IS systems. Rogers (1995) proposed the effects of 
innovation attributes on innovation adoption and diffusion, Other IS researchers 
have examined other contexts to identify new factors, with the objective of 
providing a rich and more comprehensive framework for the study of innovation 
adoption. 
In their studies on the adoption and implementation process, Tornatzky and 
Fleischer (1990) have conceptualised the contexts of the innovation adoption 
decision as consisting of organisational, environmental and technological (TOE) 
contexts. Based on the TOE framework, Swanson (1994) noted adoption of 
complex innovation requires a facilitating technology portfolio, certain 
organisational attributes such as sufficient resources, and a strong emphasis in 
the strategic environment. 
In a similar attempt to provide a comprehensive framework to identify factors that 
are associated with innovation adoption, Lefebvre et al. (1997) proposed four 
contextual factors that are perceived to have an impact on the decision to adopt 
an innovation. These are characteristics of the organisation, competitiveness and 
management strategies, internal and external factors, and characteristics of the 
technologies adopted. Competitive and management strategies are perceived as 
organisational process, The Lefebvre et al. (1997) framework was identical to the 
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TOE framework of Tornatzky and Fleischer (1990). The latter has been widely 
adopted and validated by previous IS and e-commerce studies (e. g. Yap et al., 
1992; lacovou et al., 1995; Chau and Tam, 1997; Premkumar and Roberts, 1999; 
Kuan and Chau, 2001; Zhu et al., 2003,2004) (Table 2.5). 
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Table 2.5: IS and E-commerce Studies using TOE Framework 
Study Model Technology Organisation External 
Yap et al. (1992) Systems characteristics 
IS success CBIS experience 
CEO support 
User participation 
Internal expertise 
External expertise 
Consultant effectiveness 
Vendor support 
lacovou et al. Perceived benefits 
(1995) Organisational readiness 
EDI External pressure 
Chau and Tam Innovation system 
(1997) characteristics 
Open system Satisfaction with existing 
adoption systems 
External environment 
Premkumar and Relative advantage 
Roberts (1998) Costs 
IT Complexity 
Compatibility 
Top management support 
Firm size 
IT expertise 
Competitive pressure 
External support 
Vertical linkage 
Kuan and Chau Perceived direct benefits 
(2001) Perceived financial costs 
EDI Perceived technical 
competence 
Perceived industry pressure 
Pressure from government 
Zhu et al. (2003) Technology competence 
E-business Firm size 
Firm scope 
Consumer readiness 
Trading partner readiness 
Competitive pressure 
Zhu et al. (2004) Technology readiness 
E-business Firm size 
Financial resources 
Global scope 
Competition intensity 
Regulatory environment 
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In order to identify various factors that are perceived to be associated with 
innovation adoption based on the TOE framework, a review of the related IS and 
e-commerce studies was conducted, and the various factors are categorised 
accordingly. 
2.8.1 Technological Factors 
Technolociv Aftributes 
Technologies are perceived to possess attributes or characteristics that have an 
effect on the decision to adopt, and how they will be implemented (Rogers, 
1995). Five innovation attributes were identified by Rogers (1995) which are 
perceived to have systematic effects on innovation adoption and diffusion: 
relative advantage, compatibility, complexity, trialability, and observability. 
Rogers (1995, p 212) defines relative advantage as the degree to which an 
innovation is perceived as being better than the idea it supersedes. Compatibility 
is the degree to which an innovation is perceived as consistent with existing 
values, past experiences, and needs of potential adopters (Rogers, 1995, p. 
224). Complexity is the degree to which an innovation is perceived as difficult to 
understand and use (Rogers, 1995, p. 242). Trialability is the degree to which an 
innovation may be experimented with on a limited basis (Rogers, 1995, p. 243). 
Finally, observability is the degree to which the results of an innovation are 
visible to others (Rogers, 1995, p. 244). These attributes were frequently 
examined in past IS and e-commerce studies (e. g. Soh et al., 1992; Kendall et 
al., 2001; Seyel and Rahman, 2004). 
The Tornatzky and Klein (1982) meta analysis on 75 studies based on Rogers' 
five innovation attributes and other attributes proposed by other researchers 
found only relative advantage, complexity and compatibility had a consistent 
relationship with innovation adoption. In a similar attempt, Prescott and Conger's 
(1995) review of 70 IS-related researches concluded that Rogers' proposed 
innovation attributes appear to be most applicable to the study of IS adoption. 
Although findings by Tornatzky and Klein (1982) had identified three attributes 
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that are significantly linked to innovation adoption, it did not deter studies to 
examine the link between innovation attributes and technology adoption. 
Results from previous studies to determine technological attributes that are 
associated with technology adoption were inconclusive. Using attributes 
suggested by Rogers, Kendall et al. (2001) note that only relative advantage, 
compatibility and trialability appear to be significant in the adoption of e- 
commerce among firms. Seyel and Rahman (2004) studied the adoption of e- 
commerce by SMEs in Brunei, and found that only compatibility, trialability and 
observability, along with top management support, were major determinants of e- 
commerce adoption. 
Although many studies have found relative advantage to be one of the best 
predictors for e-commerce adoption and its diffusion (e. g. Teo et al., 1997; 
Doherty et al., 2000,2003; Raymond, 2001; Kendall et al., 2001; Mirchandani 
and Motwani, 2001), it is nonetheless often measured in both direct and indirect 
benefits (lacovou et al., 1995; Poon, 2000). Many studies measured relative 
advantage in profits, savings in time and effort, cost reduction (e. g. lacovou, 
1995; Tan and Teo, 1998; Chwelos et al., 2001; Mehrtens et al., 2001; Marshall 
and McKay, 2001; Chau, 2001; Wang and Tsai, 2002, Doherty et al., 2003). 
Others examined relative advantages e-commerce provides, such as access to 
world market, reduced cost (Kendall et al., 2001), improved customer service, 
selling products through the Internet, access to worldwide information (Teo et 
al., 1997), and speeding up decision making, improving operation effectiveness, 
and improving management of inventory (Daniel and Wilson, 2002; Zhu et al., 
2003). 
Generally, studies have found positive association between compatibility and 
innovation adoption (Kwon and Zmud, 1987). For example, Teo et al. (1997) 
posit that technology that is compatible with organisational belief, values and IT 
infrastructure will contribute to its adoption. Lertwongsatien and 
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Wongpinunwatana (2003) examined e-commerce adoption in Thailand, and 
found that adopters and prospectors are more ready to adopt e-commerce if it is 
compatible with their existing work practices, environments, and firm's objectives. 
On the other hand, Raymond (2001) highlights firms that perceived a website to 
be compatible with their business activities will implement a more comprehensive 
website. However, complexity has been found to be associated negatively with 
innovation adoption and implementation. Technologies that are perceived as not 
complex will be more likely to be adopted (Tornatzky and Klein, 1982; Thong, 
1999; Raymond, 2001). 
Although many IS and e-commerce studies have attempted to examine the 
association between technological attributes and IS or e-commerce adoption, the 
results from these findings were mainly inconsistent and inconclusive. Meantime, 
other studies on inter-organisational IT, such as Internet technologies, have 
examined other technological factors that were perceived to drive or inhibit 
technology adoption and implementation (e. g. Jones and Beatty, 1998; Soliman 
and Youssef, 2003). 
Technolonical Barriers 
Previous innovation diffusion research has been concerned with the influence of 
technological attributes proposed by Rogers (1995) and their linkage with 
innovation adoption. Another category of variables related to technological 
adoption is the concern for network security, system integration, system 
migration, data conversion, and the compatibility of hardware and software 
(Jones and Beatty, 1998). The safety of electronic transactions (Lewis and Byrd, 
2003) and costs, such as buying computer hardware and e-commerce related 
software (Arunachalam, 1997, Nath et al., 1998), have become major issues for 
firms when adopting web technologies. 
Among these technological barriers, the main challenge in using technology, 
especially the Internet, by firms is related to security issues (Nath et. al., 1998; 
Fulford and Doherty, 2003; Soliman and Youssef, 2003; Doherty and Fulford, 
41 
Literature Review 
2005,2006). Due to its high connectivity, Internet technologies such as e- 
commerce are particularly more vulnerable to virus and worms attacks, hacking 
incidents, and various denial of service attacks than other forms of IS available to 
businesses (Doherty and Fulford, 2005,2006). 
Studies conducted in Singapore by Soh et al. (1997) and Wirtz and Wong (200 1), 
found the security issue a major obstacle in the use of the Internet for electronic 
transactions. The security issue was listed as the main barrier, followed by 
customer readiness and firm readiness, for firms that did not take up 13213 e- 
commerce in Singapore (Wirtz and Wong, 2001). More recently, Gunasekaran 
and Ngai (2005) cited, apart from lack of appropriate legal framework, lack of 
security for firm needs is perceived as the second most important concern for a 
firm's e-commerce implementation in Hong Kong. 
There are also costs of purchasing e-commerce-related hardware, software, and 
possibly involves complex integration if firms wish to integrate e-commerce 
application with the firm's legacy system (Jones and Beatty, 1998). Zott et al. 
(2000) note that e-commerce is still being hindered by high call charges that limit 
the amount of time spent on line. Wirtz and Wong (2001) studied 13213 e- 
commerce adoption in Singapore and reported security, initial set-up costs, and 
on-going operation costs as the main barriers to adoption and extending the 
usage of 13213 e-commerce. Their study also suggests that the advantage of 
costs savings and efficiency gains were not seen as the main benefits of 13213 
(Wirtz and Wong, 2001). 
Apart from affordability and security concerns, the quality of IT infrastructure, 
such as reliability of networks equipments and bandwidth, are also major issues 
influencing a firm's initiative to adopt e-commerce (Teo et al., 1997; Tan and Teo, 
1998). The two studies reveal that Internet access service quality is a key factor 
which determines the adoption of Internet among firms in Singapore. Both 
access speed and technical support provided by Internet service providers (ISPs) 
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are viewed as important criteria by firms which plan to embark on an e- 
commerce initiative. This finding was supported by Peet et al. (2002) that the 
catalyst for e-commerce adoption is the availability of and familiarity with the ISP 
which provides major Internet infrastructures to SIVIEs. According to Jutla et al. 
(2002), the availability of ISPs in a region contributes to e-commerce readiness, 
because the majority of SMEs cannot afford capital investment in hardware, 
software, and employment of technical personnel. 
The above discussion implies that a firm's e-commerce development faces a 
wide range of technological barriers which require a wide range of skills and 
capital in order for it to be conducted successfully. However, past studies that 
examine these issues mainly focus on firms of all sizes (Teo et al., 1997; Tan 
and Teo, 1998; Jones and Beatty, 1998; Zott et al., 2000; Wirtz and Wong, 
2001). Little research appears to have been undertaken to examine these 
barriers faced by SMEs, which need further attention, because SMEs generally 
have limited internal IT expertise and limited access to financial and material 
resources in IT implementation (Yap et al., 1992; Cragg and King, 1993; Jutla et 
al., 2002), which will influence their decision to adopt e-commerce. 
2.8.2 Organisational Factors 
Research in IT adoption identifies many organisational factors associated with 
the adoption of IT (Kwon and Zmud, 1987). Some main factors identified are top 
management support, firm size, quality of IS, and resources in terms of funding 
and technical skills (Premkumar and Roberts, 1999). 
Oroanisational Readiness 
Having potential advantages may not be enough for firms to adopt e-commerce 
(Wang and Tsai, 2002). SMEs may be reluctant to adopt e-commerce when they 
feel that they are not ready to do so. Firms' readiness to adopt IS, including e- 
commerce, has been extensively investigated by past studies (e. g. Yap et al., 
1992; Cragg and King, 1993; lacovou et al., 1995; Thong, 1999; Chwelos et al., 
2001; Rao et al., 2003: Stansfield and Grant, 2003). Generally, the results 
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showed firms equipped with sufficient resources, internal expertise and 
technological infrastructure will adopt technology more readily than firms that do 
not possess those resources. This indicates the importance of availability of 
sufficient resources by firms before IT adoption could proceed. 
However, many SMEs are experiencing resource poverty, whereby they are 
operating under severe financial constraints (Welsh and White, 1981). Financial 
constraints refer to the limited finance available for activities beyond the normal 
operations. Unlike large firms, only a few SMEs have access to internal expertise 
such as a qualified systems analyst (Montazemi, 1988). Similarly, a study by 
lacovou et al. (1995) also highlighted organisational readiness as a key 
determinant in EDI adoption. Organisational readiness refers to the level of 
financial and technological readiness of firms prior to their decision to adopt EDI 
(lacovou et al., 1995). Technological readiness refers to the availability of 
technical expertise, and the presence or absence of technology infrastructure in 
an organisation. Financial readiness refers to the ability to pay for hardware, 
software, installation costs, and usage fees paid to Internet service providers 
(ISPs) when SMEs adopt e-commerce. 
Top Manaciement and CEO Characteristics 
Adoption of innovation among firms such as SIVIEs is also heavily reliant on the 
acceptance of the technology by the business owner. Studies have found 
ownership and decision-making power of SMEs is frequently held by one or two 
persons (Cloete et al., 2002). From a psycho-sociological perspective, Fink 
(1998) argued that the owner-manager played a dominant role in SIVIEs, thereby 
shaping SMEs culture with respect to IT use. Perception of the owner on new 
technology will also influence the decision whether to adopt the technology 
(lacovou et al., 1995). 
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Past studies have focused on the importance of CEO or top management 
support for IS and e-commerce adoption (e. g. Yap et al., 1992; Cragg and King, 
1993; Thong et al., 1996; Teo et al., 1997; Poon and Swatman, 1998; 
Premkumar and Roberts, 1999; Thong, 2001; Chatterjee et al., 2002; Waarts et 
al., 2002). Top management support is important for innovation implementation 
because it ensures adequate resources for implementing the innovation (Delone, 
1988). 
According to Yap (1989), top management or CEOs' support for IS 
implementation is important for two reasons. First, with their broader 
perspectives, top management or CEOs are in a better position to identify 
business opportunities. Second, unsuccessful investment in IS will jeopardise the 
business because of the huge investment involved. This setback will have even 
greater impact on SIVIEs because they are financially not equipped to absorb 
such expensive mistakes (Yap, 1989). Furthermore, top management 
involvement and support are not only important for the initial decisions regarding 
innovation adoption, but also for the continuous and evolving process use of the 
innovation (DeLone, 1988). 
Previous IS and e-commerce studies have also focused on top management or 
owners' enthusiasm and attitudes (e. g. Cragg and King, 1993; Poon and 
Swatman, 1998; Chau, 2001; Mirdanchani and Motwani, 2001; Debreceny et al., 
2002; Waarts et al., 2002), CEOs' characteristics (e. g. Thong and Yap, 1995; 
Thong, 1999), top management commitment (e. g. DeLone, 1988; Hussin et al., 
2002; Doherty et al., 2003), and presence of a champion for e-commerce (Teo 
and Ranganathan, 2004). As the main decision-makers, CEO or top 
management individual characteristics, attitudes to IT, innovativeness, and IT 
knowledge are powerful determinants of IT adoption (Thong and Yap, 1995). 
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Ajzen and Fishbein (1980) found that experience may make low probability 
events more salient, thereby ensuring that they are accounted for the formation 
of attitude. Research in psychology has suggested that perceptions become 
more specific after direct experience (Fazio and Zanna, 1981). Raymond and 
Pare (1992) and Igbaria (11995,1997) found that personal computing experience 
gained from training has a positive impact on perception and technology 
acceptance. Kirby and Turner (1993) found that computing experience and IT 
knowledge have an impact on the decision to adopt and implement IT. More 
recently, Taylor et al. (2004) stress that skills and knowledge are vital in e- 
commerce development and maintenance work for the SMEs. 
Generally, the above literature has shown that top management or CEOs who 
show interest to adopt e-commerce and regard e-commerce as important will 
ensure sufficient resources to be allocated for its adoption and implementation 
(Premkumar and Roberts, 1999). CEOs or top management willing to commit 
substantial personal attention to the realisation of their aims, provide attention 
and interest which will create a conducive environment for technology adoption 
and implementation (Thong and Yap, 1995; Lefebvre et al., 1997; Chang et al., 
2003). 
Ornanisation Size 
Organisations of all types adopt innovations to respond to changes in their 
external and internal environments. Previous studies have formed organisation 
typologies based on the nature of activities and organisational structures to study 
innovation adoption. For example, Damanpour (1991) posits manufacturing and 
service organisations will differ in adoption of innovation due to the nature of their 
activities. Zaltman et al. (1973) found that organic organisations, i. e. low 
centralisation, low formalisation and low vertical differentiation, will be more likely 
to embrace new ideas, thus more likely to initiate and adopt an innovation. 
However, Fichman and Keremer's (1997) study on innovation diffusion did not 
find support for the Zaltman et al. (1973) hypothesis, because organic 
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organisations will experience difficulty to establish consensus for the purpose of 
decision making whether to adopt and implement of innovation. 
Rogers (1995) found a large size organisation has been consistently related to 
higher level of innovativeness. The best explanation for this, according to 
Tornatzky and Fleischer (1990), is that firm size serves as a proxy for other 
related variables, such as access to resources, specialisation and wealth, that 
are perceived as attributes of large organisations. Nonetheless, there has been 
mixed evidence whether large or small firms lead the way on innovation adoption 
(Fichman, 2000; Goode and Stevens, 2000). For example, Zhu et al. (2004) 
found firm size is negatively related to e-commerce adoption, suggesting 
structure inertia associated with large firms tends to retard adoption. The findings 
imply that SMEs, due to their small size, are perceived as more innovative and 
adjust quickly to changes in the environment (Raymond, 2001). 
Ornanisation strategic Orientation 
Information systems (IS) are strategic because of the extent to which they 
support a firm's business strategy (Kraemer and Dedrick, 2002). Firms often 
seek to integrate between business planning and IS planning in order for the IS 
function to be more effective to support business strategies (King and Teo, 
2000). Firms that have developed a coherent and integrated strategy are also 
perceived to influence the decision to adopt innovation such as Internet (Doherty 
et al., 2003). Technology such as Internet often serves as a link to align a firm's 
IT strategy and business strategy (Teo and Pian, 2003). Many firms, including 
SMEs, are placing e-commerce at the centre of their technology and corporate 
strategies, and plan to use the Internet as a means for achieving transformational 
change(Drew, 2003) 
Previous research has examined the link between business strategies and IT 
strategies on firms' performance (Chan, 2002; Cragg et al., 2002; Hussin et al., 
2002). For example, Cragg et al. (2002) found that small firms with high 
alignment between business strategies and IT strategies had achieved better 
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performances than firms with low IT alignment. Chan (2002) supports this finding 
that aligning IS and business strategies does indeed improve performance. 
Poon (2000) and Slate (2002) note that a SME is likely to develop a website 
when it is concerned about its competitive position. Daniel and Grimshaw (2002) 
and O'Keefe et al. (1998) note that SMEs use e-commerce for responding to 
competitors, enhanced customer services, and improving relationships with 
suppliers. A firm with an aggressive technology policy will also lead to greater 
realised innovation adoption and implementation efforts (Lefebvre et al., 1997; 
Teo et al., 1997). 
Miles et al. (1978) categorised three strategic types of firms: Defenders, 
Prospectors and Analysers. Each has a particular configuration of technology, 
structure and process that is consistent with its market strategy. Defenders aim 
to create a stable domain, and they typically adopt a single core technology that 
is highly cost efficient. Prospectors explore environment change in search of new 
opportunities. For a prospector, maintaining a reputation as an innovator is 
sometimes more important than high profitability (Miles et al., 1978). Prospectors 
seek to adopt new technologies to stay ahead of competitors. However, 
analysers are a combination of prospectors and defenders which aim to minimise 
risk while maximising the opportunity for profit. The analyser adopts a dual 
technological core in the form of stable and flexible components. 
Based on the earliness that SMEs had embarked on e-commerce adoption in 
Thailand, Lertwongsatien and Wongpinunwatana (2003) had identified three 
types of SIVIEs, namely adopters, prospectors, and laggards. Firms were 
classified as adopters if they had already adopt e-commerce; as prospectors if 
they had not adopted but planned to adopt within a year, and as laggards if they 
had neither a specific plan nor an intention to adopt e-commerce. In similar vein, 
Teo and Pian (2003) explore the relationship between firm orientations in terms 
of firms' proactiveness with relation to e-commerce adoption. Similar to the 
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prospectors, Teo and Pian (2003) suggested that proactive firms, which seek to 
adopt new technologies and aim to stay ahead of competitors, tend to adopt e- 
commerce technologies more readily than reactive firms. Their findings show that 
firms that adopt a proactive business technology strategy are associated with a 
higher level of Internet adoption. 
2.8.3 External Factors 
The external environment also plays a significant role in the adoption of new 
technologies (Kwon and Zmud, 1987). Fichman (2000) laments that firms do not 
exist in a vacuum, but operate in an environment that provides opportunities and 
imposes constraints. The growth of inter-organisational systems and strategic 
business systems has highlighted the role of external environment factors 
(Premkumar and Roberts, 1999). Researchers have identified a number of 
environmental factors that influence the propensity to adopt innovations by 
businesses. Generally, external environment factors could be broadly 
categorised under two headings: external pressure and external support. 
External Support 
The impact of external support conducive to IS adoption and success has been 
studied by DeLone (1988), Gable (1991), Soh et al. (1992), Thong et al. (1994, 
1996), Thong (2001), Goode (2002) and Zhu et al. (2003,2004). Generally, 
these studies tried to uncover the impact of external expertise, such as 
consultants, vendors and institutional bodies such as government, on innovation 
adoption and implementation. 
The availability of external support is crucial for SMEs because they typically lack 
specialised knowledge and technical expertise (DeLone, 1988). These 
deficiencies also apply to knowledge about new technological innovations such 
as e-commerce. Lack of technical knowledge is also frequently cited as an 
inhibitor to innovation adoption and diffusion (Fichman and Keremer, 1997). 
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Study conducted by Stansfield and Grant (2003) gives further evidence that 
factors which inhibit SMEs to use e-commerce are lack of knowledge, lack of 
skills, and lack of advice and support. This again implies the role of external 
support in convincing SMEs that it is of great importance to develop their e- 
commerce capabilities. Early studies on the role of external expertise, such as 
consultants and vendors, mainly examined the IS domain (e. g. Gable, 1991; Soh 
et al., 1992; Thong et al., 1994,1996; Thong, 2001). An examination of IS 
literature reveals a lack of published research on the role of external expertise in 
e-commerce research. 
Gable (1991) examines the impact of consultants' engagement on organisations. 
Soh et al. (1992) note the engagement of consultants in SMEs is important 
because SMEs are deficient in resources, and may also lack technical support. 
Lack of technical knowledge is frequently cited as an inhibitor to innovation 
adoption and diffusion (Fichman and Keremer, 1997; Stanfield and Grant, 2003). 
Soh et al. (1992) examined the topic of consultant engagement and found that 
businesses engaging consultants had higher levels of computer usage. Thong et 
al. (1994) examine the impact of engaging the vendor only or both consultant and 
vendor. The results show that SMEs engaging a vendor only have more effective 
information systems than those engaging separate consultants and vendors. 
Santos and Peffers (1998) suggested the marketing efforts of vendors were 
important in the first few years after introduction of new innovation to firms. 
Contrary to the above findings, Fink (1998) noted internal factors such as 
organisational culture, in-house expertise and resources were relatively more 
significant than external factors (outside support and resources) for the adoption 
and implementation of technology. This finding was partially supported by 
Goode (2002), who indicated no significant relationship between consultants or 
ISP engagement and World Wide Web use, regardless of whether consultants 
were engaged as developer or site maintainer. This suggests the relationship 
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between consultant engagement and Internet adoption deserves further 
research. 
The role of the government is also a powerful institutional driver affecting 
innovation adoption, especially to resource poor SMEs. Government initiatives in 
creating stable and supportive environments facilitate the national adoption of e- 
commerce (Jutla et al., 2002). Zhu et al. (2004) lament that government 
regulations play a more important role in developing countries than developed 
countries in e-commerce adoption. In their studies on the importance of 
government in Internet adoption in Singapore, Teo et al. (1997) posit that 
government plays an important role in Internet adoption through setting up of IT 
infrastructure, providing funding, and enacting related policies. Debreceny et al. 
(2002) provide further support to Teo et al. (1997) who perceived government as 
a driver of e-commerce which can lead the way for e-commerce adoption. 
External Pressures 
In the era of increase competition, organisations are sometimes influenced by 
actions initiated by customers, competitors or trading partners. External pressure 
and organisational readiness were found to be more significant predictors of EDI 
adoption (Chwelos et al., 2001). Grandon and Pearson (2004) found external 
pressures apart from compatibility were significant determinants of e-commerce 
adoption. Teo et al. (2003) postulated that firms would react to external 
pressures regarding adoption of e-commerce. They proposed three types of 
pressures: mimetic, normative and coercive pressures that are perceived to 
influence a firm's predisposition towards the adoption of inter-organisational 
systems. 
The notion of mimetic pressure comes from the understanding that firms will 
imitate or mimic the actions of their competitors who are from a similar industry, 
producing similar products, sharing the same customers and suppliers, and 
facing the same constraints (Santos and Peffers, 1998; Teo et al., 2003). The 
extent of innovation adoption and the perceived success of competitor adopters 
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may cause firms to change over time in order to become like other firms in the 
environment (DiMaggio and Powell, 1983). This results in a greater intention by 
firms to adopt innovation that is being adopted by their competitors (Teo et al., 
1997; Raymond, 2001; Waarts 2002; Teo et al., 2003). 
Similarly, to avoid being labelled as less responsive, not innovative, and also not 
conforming to industry norms, firms may also adopt new innovations that are 
widely adopted by firms in a similar industry. The normative pressure 
encountered by firms will increase the prevalence of technology adoption when 
customers and suppliers sanction the adoption of such innovation (Teo et al., 
2003). 
Power has become an important contextual factor in e-commerce adoption. 
Persuading trading partners can mean using persuasive power to influence 
trading partners to adopt new technology (Ratnasingam, 2000). Houghton and 
Winklhofer (2004) found that SMEs, e-commerce adoption appeared to be 
stimulated by pressure from their contact networks, such as their export 
intermediaries. The impact of trading partners on SMEs will be more evident 
when a trading partner has dominant power and dominates certain resources 
(Blackburn and Athayde 2000). Very often, key trading partners, including 
government, demand that other firms dependent on them comply with their 
requirements, such as the adoption of e-commerce, if these firms are to have 
continuing linkage with them. 
Several e-commerce and EDI studies have supported the relevance, and 
presented empirical evidence of coercive pressure on e-commerce adoption by 
trading partners, namely from key customers, suppliers and government 
authorities. (e. g. lacovou et al., 1995; Chau, 2001; Chwelos et al., 2001; 
Mehrtens et al., 2001; MacKay et al., 2001; Kuan and Chau, 2001; Raymond, 
2001; Teo et al., 2003). Nonetheless, the collective pressure from customers, 
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suppliers, competitors and government does not appear to have been examined 
in detail. 
The literature has identified major TOE variables which are associated with IS 
and e-commerce adoption, mainly between binary groups such as between 
adopters and non-adopters. Different groups of adopters have different 
characteristics concerning the adoption of innovation (Rogers, 1995). It reflects 
on the dynamic nature of factors that influence innovation adoption. However, 
only a few studies had examined this facet of e-commerce adoption. 
The dynamic nature of factors influencing innovation adoption was examined by 
Ang et al. (2001), and Waarts et al. (2002). Based on a TOE framework, Ang et 
al. (2001) examine the use of IT in 110 government agencies in Malaysia. The 
results show major contextual influences on IT usage levels changed with the 
level of IT adoption. In a study on ERP software adoption, Waarts et al. (2002) 
suggested that factors influencing early stages of adoption tend to be driven by 
internal strategic drives and attitudes of firms, while later stages of adoption are 
mainly dependent on technological issues such as scalability of the system, and 
availability of yearly budget for IT. 
In a similar study comparing e-commerce adoption between developing and 
developed nations, Zhu et al. (2004) postulate that while financial resources are 
an important factor in developing countries, technological capabilities are far 
more important in developed countries. This suggests that as firms move into 
deeper stages of adoption, the key determinant of adoption shifts from monetary 
spending to higher technological capabilities (Zhu et al., 2004). These studies 
had implied the dynamic of the factors that are associated with adoption of 
innovations. 
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More recently, Molla and Licker (2005) identified that organisational factors, 
especially the human, business and technological resources and awareness, are 
more influential than environmental factors in the initial stage of e-commerce 
adoption. However, environmental factors, together with commitment, and the 
governance that the organisations had installed, affect the institutionalisation of 
e-commerce. This result again provides further evidence that studies have to 
discriminate factors linked to adoption variations among firms, depending on their 
extent of adoption. 
In summary, on the basis of adoption theory, it is expected that factors explaining 
the adoption of innovations will not be static over the diffusion process but 
change as a firm progresses through the adoption stages. This implies that 
factors explaining adoption of innovations will change over time as the diffusion 
process continues (Ang et al., 2001; Doherty et al., 2003; Waarts et al., 2003; 
Molla and Licker, 2005). However, previous e-commerce researches mainly 
focus on identifying these changes, largely between adopters and non-adopters. 
Limited studies have been conducted to examine factors that influence e- 
commerce adoption beyond binary adoption groups. 
2.9 Impact of E-Commerce and Organisational Performance 
There is an emergent body of literature that seeks to link understanding of the 
benefits to the extent of technology implementation (Handfield et al., 2000; 
Truman, 2000). Past studies have examined the impact of IT adoption on firm 
performance at several levels of analysis that include individuals, groups, 
organisations, industries, and societies. Various measures were developed to 
measure the impact of adoption IT on firm performance in terms of function 
efficiency, information quality, user satisfaction, impact on work group decision- 
making, and strategic or financial impact on firms. 
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Research using financial data typically examines statistical relationships between 
IT investments and traditional indicators of business performance, such as return 
on investment and return on sales (Weill, 1992; Mahmood and Mann, 1993). 
Although deploying financial data increases objectivity, direct linkage between IT 
investments and increase in productivity and performance has nonetheless been 
elusive (Mukhopadhyay et al., 1995; Byrd and Marshall, 1997). Furthermore, 
Parthasarthy and Sethi (1993) argue that apart from the impact of IT, other 
moderators such as business strategy, leadership, and organisation structure 
variables also impact on organisational performance. It is difficult to isolate 
improved performance as solely due to the impact of IT investment. Since IT 
impact cannot be assessed in isolation, confounding effects of other variables or 
inputs must also be accounted for. Therefore, findings using objective data such 
as financial records to examine the relationship between IT investment and 
organisational performance are plagued with inconsistencies (Byrd and Marshall, 
1997). 
In the context of e-commerce, Teo and Tan (2002) investigated the impact of 
online marketing on organisations' performance, using financial data. The 
performance is measured based on market share, return on investment, annual 
revenue, revenue growth, and acquisition costs (percentage of total revenue 
spent on advertising). Their findings indicate online marketing is positively related 
to financial growth. 
Although the advantage of using financial data is its objectivity, in the case of 
many SMEs, data on revenues and investments in hardware, software, IT 
maintenance, and cost of IT training are often not available. Even if they are 
available, the levels of accuracy and reliability are still questionable. The main 
reason for this predicament is that SMEs generally do not adopt advanced 
accounting procedures compared to large businesses (Hussin, 1998). 
Furthermore, firms are often reluctant to disclose their financial data, for 
competitive reasons (Mukhopadhyay et al., 1995). 
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Research using subjective measures to examine the relationship between IT 
implementation and organisational performance has shown a more consistent 
pattern in results (Byrd and Marshall, 1997). Using Khandwalla's (1977) 
subjective measures on organisational performance, Cragg et al. (2002) found a 
firm's business strategy aligned with IT is perceived to have better long term 
profitability, higher sales growth, stronger financial resources, and possess 
higher image and client loyalty compared to moderately and low-aligned firms 
(Cragg et al., 2002). Using similar measures, Ismail and King (2005) found 
SMEs' accounting information system (AIS) requirements aligned with AIS 
capacity achieved better organisational performance. 
Daniel and Wilson (2002) investigated the impact of e-commerce adoption on 
firm performance from the perspective of benefits realised. The results show that 
among the benefits are enhanced internal communication, attracting new 
customers, competitive positioning, enhanced services, and improved supply. 
Mukhopadhyay et al. (1995) found that EDI implementation produces intangible 
benefits such as improved relationships with trading partners and speeding up of 
business transactions. Similarly, Caron et al. (1994) reported improvement in 
cost, quality, and better customer satisfaction at CIGNA Corporation after 
implementation of IT-driven reengineering projects. In similar vein, Palvia et al. 
(1992) found advanced multi-technology system implementation in FedEx for 
personnel and organisational functions indicated a positive IT impact on 
organisation performance. They found significant increases in cost savings, and 
greatly improved efficiency and effectiveness due to the implementation of 
paperless transactions. 
Porter (2001) laments that although technology such as Internet helps firms to 
transact business with one another more easily, it also make it more difficult for 
firms to capture such benefits as profits. A number of studies have also raised 
doubts on the benefits accrued as a result of IS or e-commerce adoption (e. g. 
Cragg and King, 1992; Power, 2005). For example, the Cragg and King (1992) 
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study based on small-medium sized engineering firms indicates that there is no 
significant difference in terms of performance between firms with different levels 
of information system sophistication. Similarly, Zhu and Kraemer (2002) 
measured performance using three dimensions: profitability, costs reduction, and 
inventory efficiency among manufacturing firms. Overall weak results were 
obtained from their study to support any significant relationship between e- 
commerce capability of firm and firm performance. 
More recently, in his study of 13213 e-commerce implementation and performance, 
Power (2005) highlights that although firms find Internet technology easier to 
implement and use, this will not necessarily mean improved performance. This is 
because effective strategy formulation, clear understanding and knowledge of the 
technologies, appropriate application, and a prudent management are also 
determining performance (Power, 2005). 
The above literature provides inconclusive results on the impact on firms as a 
consequence of technology adoption, particularly the study of impact on SMEs 
as a result of e-commerce adoption that requires further examination. 
2.10 Summary 
The studies on firms' innovation adoption provided evidence that the adoption 
and implementation of innovations were characterised and measured using 
various methods. Though firms were reported to adopt innovations such as e- 
commerce, the adoption profile failed to reflect the breadth of the e-commerce 
features being adopted, and the depth or extent to which e-commerce 
applications were being diffused or used. There is also a lack of established 
criteria for measuring the extent of e-commerce adoption and diffusion among 
SMEs that could characterise the nature and pattern of e-commerce usage. 
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Another criticism of past e-commerce adoption studies is that the physical 
adoption process and extent of implementation of e-commerce adoption are 
often being examined individually. Apart from White et al. (1998) and Daniel et al. 
(2002), few studies have attempted to characterise e-commerce adoption using a 
two-dimensional approach. However, both studies were unable to provide 
evidence of the extent of e-commerce adoption based on types of applications 
adopted and the extent to which the applications were being used. 
The studies on factors associated with innovation adoption, particularly e- 
commerce adoption, have produced somewhat ambiguous results. The majority 
of the studies have only attempted to investigate the relationship between factors 
associated with innovation adoption, and have failed to take into account the 
dynamic factors associated with innovation adoption and implementation. A few 
studies have focused on factors that are associated with each phase of 
innovation adoption, specifically the various stages of e-commerce adoption. 
Hence, past results may only be presenting an anecdotal account of the factors 
that drive technology adoption. 
Impacts of innovation on firms which have been explored include benefits 
realised, market share, profitability, and return on investment. However, the 
results from previous research using these variables were inconsistent. Though 
SMEs generally reported better access to information as a major benefit, other 
impacts were inconclusive. Furthermore, as e-commerce adoption progresses, 
the nature of impacts on firms' performance may vary at each phase of adoption, 
which warrants further examination. 
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CHAPTER 3 
RESEARCH FRAMEWORK 
3.1 Introduction 
The previous chapter reviewed the literature related to innovation adoption, 
specifically the adoption of e-commerce. This chapter now presents a research 
framework to determine the relationships between the research variables. These 
variables are classified as variables relating to (1) characterising and measuring 
e-commerce adoption, (2) factors associated with e-commerce adoption, namely 
technology, organisational and external environment variables, and (3) impacts 
of e-commerce on SMEs. An integrated conceptual framework that describes the 
relationships between these variables is presented at the end of the chapter. 
3.2 Approach to E-Commerce Adoption Measurement 
The literature review in the previous chapter indicated a lack of consensus and 
established criteria for measuring the extent of innovation implementation that 
could be used to characterise the nature and pattern of innovation diffusion, 
specifically for e-commerce. This resulted in various stages and many 
terminologies being introduced to describe e-commerce adoption and 
implementation. 
The literature also indicated that past studies had described e-commerce 
adoption in various ways, often as a series of levels of application adopted. 
Massetti and Zmud (1996) suggest that the actual extent of innovation usage 
also needs to be considered, in order to better characterise the nature of 
innovation adoption. Similar suggestions have been made by Chin and Marcolin 
(2001) and Gallivan (2001). To date, e-commerce adoption studies, such as 
Ainin (2000), Daniel et al., (2002), Parish et al. (2002), and Doherty and Ellis- 
Chadwick (2003), have not considered context of usage but rather have focused 
only on whether an application has been adopted or not; or in some cases, 
whether any plans are in place to adopt an application. 
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The review of literature further indicated that previous diffusion of innovations 
studies were mainly focused on the adoption of single innovations such as MRP 
(Cooper and Zmud, 1990), object-oriented programming language (Fichman and 
Kemerer, 1997), ATM (Santos and Peffers, 1998), and EDI (Chau, 2001; 
Chwelos et al., 2001; Kuan and Chow, 2001). Internet differs from previous 
innovations because it consists of various technologies, and firms such as SMEs 
have the option to adopt and use varying subsets of the Internet (Prescott and 
Slyke, 1997). These subsets of Internet applications need to be identified in order 
to provide a clear picture of firms' adoption and implementation of e-commerce. 
Without seeing SMEs as a diverse collection of firms at various levels of web 
technologies' awareness and understanding, their current adoption initiatives, 
clear indicators that reflect on the nature of e-commerce adoption among these 
SMEs, cannot reasonably be provided. 
Based on this idea, this study seeks to describe e-commerce adoption based on 
two dimensions, taking into account the level of adoption, represented by the 
types of applications adopted, and the extent that these applications are being 
used in SMEs. The distinction between level of adoption and technology usage is 
that the former provides an answer to questions about what applications or e- 
commerce features have been adopted by the SMEs, and the latter provides an 
answer to how these features have been used. This combined framework aims 
to capture and characterise the adoption and implementation of e-commerce 
which could provide a greater understanding about SMEs' e-commerce adoption 
patterns. 
3.3 Operational isation of Adoption Construct 
The study explores the adoption of business-to-business (13213) e-commerce 
among SMEs from the manufacturing sector. The unit of analysis is the firm 
adoption of e-commerce. This adoption is examined in two perspectives, namely 
(1) level of e-commerce applications adopted, and (2) usage of each application 
at each level. 
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In order to operationalise these two dimensions (i. e. level of adoption and extent 
of usage), an e-commerce adoption matrix was developed. This approach was 
used to characterise e-commerce adoption and provide an overall view of the 
nature of e-commerce adoption. 
3.3.1 Level of Adoption 
A review of some related studies conducted by Burgess and Cooper (1998), 
Parish et al. (2002), and Teo and Pian (2004) had identified e-commerce 
applications widely adopted by firms such as SMEs. These applications were e- 
mail, online brochure, online catalogue, request for quotation (RFQ), online 
sales, online invoicing or billing, online payment, online order tracking and online 
stock checks (Table 3.1). These applications were selected mainly for their 
usage involving sell-side B2B e-commerce which is the focus of this study. 
Table 3.11: Literature Used for Level of Adoption Items. 
Applications Sources 
E-mail Burgess and Cooper (1998), Parish et al. (2002), Teo and Plan (2004) 
Online brochure Burgess and Cooper (1998), Parish et al. (2002), Teo and Pian (2004) 
Online catalogue Burgess and Cooper (1998), Parish et al. (2002), Teo and Pian (2004) 
Request for Burgess and Cooper (1998), Teo and Pian (2004) 
quotation 
Online order Burgess and Cooper (1998), Parish et al. (2002), Teo and Plan (2004) 
Online billing Burgess and Cooper (1998) 
Online payment Burgess and Cooper (1998), Parish et al. (2002), Teo and Plan (2004) 
Online order tracking Burgess and Cooper (1998), Parish et al. (2002) 
Online stock checks Burgess and Cooper (1998), Parish et al. (2002) 
In order to ascertain that the applications identified in the literature review were 
indeed relevant to the manufacturing context, an online web survey was 
conducted on 100 SMEs websites involved in manufacturing activities in 
Malaysia. Exploratory interviews and informal discussions were also conducted 
with e-commerce vendors who have had relevant experience in implementing e- 
commerce projects specifically for SMEs. This aimed to assess the relevance 
and provide justifications for including these applications in this study. Feedback 
from the vendors and consultants was positive. As indicated by the literature 
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review in the previous chapter, these e-commerce applications generally show a 
linear progression with costs, technological demands, and complexity increases 
at the later level of adoption (Rao et al., 2003; Teo and Plan, 2004). An outline 
framework to indicate the level of adoption is illustrated in Figure 3.1. 
Figure 3.1: Level of Adoption 
Level of Adoption 
E-mail 
Online brochure 
Online catalogue 
Request for quotation 
Online order 
Online billing 
Online payment 
Online order tracking 
Online stock checks 
3.3.2 Extent of Usage 
Extent of usage generally refers to the quantity of business transactions that are 
conducted through the Internet. As Chin and Marcolin (2001) suggested, 
constructs of IT usage that portray actual usage of the innovations provide 
clearer understanding on innovations diffusion, but this approach has been 
neglected in previous e-commerce adoption studies. It is envisaged the quantity 
of documents handled through the e-commerce network is limited during the 
initial or trialling phase (Meyer and Goes, 1998; Fichman, 2001), followed by the 
expansion/acceptance/extension phase, with a substantial increase in the 
volume of transactions (Malone and Rockart, 1991; Yin, 1997). In this phase, 
innovations co-exist with traditional tools and are being used along with other 
traditional methods (parallel usage). The final phase is the general deployment of 
new technology that results in old technology being embedded (Kwon and Zmud, 
1987), substituted, or new innovations fully implemented (Hovav et al., 2004). At 
this phase, all transactions are conducted via the e-commerce networks when e- 
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commerce applications have been substituted for traditional methods of 
conducting business (substitution phase). 
Based on the literature presented in the previous chapter, five e-commerce 
implementation sub-phases were identified for this study. These sub-phases 
were adopted and adapted from previous diffusion of innovations frameworks 
(e. g. Zaltman et al., 1973; Ettlie, 1980; Rogers, 1995; Fichman and Kemerer, 
1997; Fichman, 2001). The five phases are: (1) knowledge / awareness, (2) not 
using, (3) use on trial, (4) co-existence / parallel usage, and (5) substitution or 
replacement (Table 3.2). 
Table 3.2: Literature Used for Extent of Adoption Items 
Stages Sources 
Knowledge/ Zaltman et al. (1973), Ettlie (1980), Rogers (1995), Fichman and Kernerer 
Awareness (1997) 
Not using Zaltman et al. (1973), Rogers et al. (1995) 
Trial Ettlie (1980), Meyer and Goes (1988), Fichman and Kernerer (1997) 
Parallel Usage Meyer and Goes (1988), Malone and Rockard (1991), Hovav et al. (2004) 
Substitution Kwon and Zmud (1987), Meyer and Goes (1988), Malone and Rockard 
(199 1), Rogers (1995), Hovav et al. (2004) 
The adoption process is portrayed as triggering a predictable sequence of 
events. For example, an initiation stage comprised of knowledge awareness of e- 
commerce applications influenced the decisions to adopt or not to adopt an 
application. Applications adopted would usher in a trial period when these 
applications would be evaluated. Positive feedback would set the stage for 
subsequent usage of the applications that might result in these applications 
replacing or being a substitute for existing traditional business transaction 
methods. Figure 3.2 shows the stages of usage for e-commerce applications. 
Figure 3.2: E-commerce Adoption Phases 
Knowledge/ Not Trial => Parallel Substitution Awareness Using Usage 
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3.4 Adoption Matrix 
This study has aimed to characterise and measure e-commerce adoption based 
on two-dimensions presented in a matrix. Table 3.3 shows the level of adoption 
constitutes types of applications adopted, ranging from e-mail to more 
sophisticated applications such as online stock checks and order tracking. The 
sequencing of the e-commerce applications generally conforms to other similar 
frameworks developed to describe levels of e-commerce adoption (Burgess and 
Cooper, 1998; Rao et al., 2003; Teo and Pian, 2004). 
Extent of usage refers to the various sub-phases of e-commerce applications' 
usage, which ranges from awareness of the applications by the CEOs or top 
management to the substitution phase that reflects the maturity of e-commerce 
adoption. Taken together, these two dimensions have been used to characterise 
the nature of e-commerce adoption. Respondents were to indicate their 
awareness and usage of the applications in boxes within the adoption matrix 
(Table 3.3). 
Table 3.3: Preliminary E-Commerce Adoption Matrix 
Extent of usage 
C A 
Levels D 'ti 
Co 
E-mail 
Online brochure 
Online catalogue 
RFQ 
Online order 
Online billing/invoicing 
Online payment 
Order tracking 
Stock checks. 
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As innovations might be discontinued at various stages of adoption after being 
initially adopted (Rogers, 1995), abandonment phases were also included in the 
innovation diffusion framework. The final output is presented in Table 3.4. 
Table 3.4: E-Commerce Adoption Matrix 
Extent of usage 
U) E 75 E E 
Levels C: 0 a) [2 U) C 0 C 0 
z (U CU - :3 CO 
CU I 
E-mail 
Online brochure 
Online catalogue 
RFQ 
Online order 
Online billing/invoicing 
Online payment 
Order tracking 
tock 
checks. 
The data obtained from the matrix would be computed to provide views of e- 
commerce adoption among SMEs. This suggested the following research 
question to be investigated: 
Research Question I 
How can e-commerce adoption and implementation among SMEs be 
characterised and measured? 
3.5 Factors Associated with E-Commerce Adoption 
In the discussion of Chapter 2, the published works on e-commerce adoption, 
each targeting different variables, provide evidence that there is relatively little 
agreement between the work published to identify critical factors that influence e- 
commerce adoption, specifically in the context of SMEs. To this end, this study is 
initiated to explore factors affecting e-commerce adoption among Malaysian 
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SMEs involved in manufacturing activities. It is envisaged that key factors that 
influence SMEs'e-commerce adoption might be generated from this study. 
Reviewing the adoption literature also suggests that the framework developed by 
Tornatzky and Fleischer (1990) provides a useful starting point to examine e- 
commerce adoption, as it highlights the specific contexts, namely (1) 
technological context, (2) organisational context, and (3) external environment, 
that are determinants of innovation adoption. This framework had been adopted 
and validated by previous studies to identify factors that are linked to innovation 
adoption (Yap et al., 1992; lacovou et al., 1995; Chau and Tam, 1997; 
Premkumar and Roberts, 1999; Ang et al., 2001; Zhu et al., 2003). 
3.5.1 Technological Variables 
Previous studies on e-commerce have examined technological attributes as 
determinants for individual or firm e-commerce adoption (e. g. Soh et al., 1997; 
Teo et al., 1997; Kendall et al., 2001; Seyel and Rahman, 2004). The findings 
generally indicate a positive relationship between relative advantage (e. g. 
Kendall et al., 2001; Mirchandani and Motwani, 2001; Doherty et al., 2003), 
compatibility (e. g. Teo et al., 1997; Raymond, 2001, Lertwongsatien and 
Wongpinunwatana, 2003), observability (Kendall et al., 2001; Seyel and 
Rahman, 2004), and trialability (Soh et al., 1997; Kendall et al., 2001; Seyel and 
Rahman, 2004) with innovation adoption, while complexity (e. g. Vadapalli and 
Ramamurthy, 1998; Kendall et al., 2001; Raymond, 2001; Seyel and Rahman, 
2004) has been found to have negative association with e-commerce adoption. 
Although the five technological attributes proposed by Rogers (1995) have been 
widely examined by previous research, these attributes, mainly aimed to examine 
individual perceptions of innovation adoption. The unit of analysis for this study is 
the adoption of e-commerce at firm level. Alternative technological constructs 
perceived to influence adoption of e-commerce at firm level, and indirectly 
associated with some of Rogers' technological attributes, will be used. These 
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include issues of costs (Jones and Beatty, 1998; Zott et al., 2000; Wirtz and 
Wong, 2001), which are indirectly related to relative advantage and complexity of 
adopting e-commerce by firms; security (Jones and Beatty 1998; Fulford and 
Doherty, 2003; Lewis and Byrd, 2003; Soliman and Youseff, 2003; Doherty and 
Fulford 2005,2006), which is indirectly linked to the complexity of adopting e- 
commerce technology; and the roles of Internet service providers (Tan and Teo, 
1998; Peet et al., 2002), and reliability of network equipments and bandwidth 
(Teo et al., 1997; Tan and Teo, 1998), which are indirectly related to relative 
advantage and complexity. The sources of technological variables collected from 
the works of various authors are shown in Table 3.5, and the research question 
to be investigated is presented. 
Table 3.5: Literature Used for Technological Factors 
Technology Sources 
Costs Jones and Beatty (1998), Zott et al. (2000), Wirtz and Wong (2001) 
Security Soh et al. (1997), Jones and Beatty (1998), Fulford and Doherty (2003), 
Lewis and Byrd (2003), Soliman and Youseff (2003), Doherty and Fulford 
(2005,2006) 
Internet services Teo et al. (1997), Tan and Teo (1998), Peet et al. (2002) 
quality 
Research Question 2: 
What are the significant technological factors influencing the adoption and 
usage of B2B e-commerce among SMEs? 
3.5.2 Organisational Variables 
The inherent constraints experienced by SMEs implied that SMEs need to be 
ready to adopt e-commerce. Previous IS literature had found firm readiness to be 
one of the best predictors of technology adoption among firms (Cragg and King, 
1993; lacovou et al., 1995; Thong, 1999; Stanfield and Grant, 2003; Grandon and 
Pearson, 2004). These studies conceptualised firms' readiness in terms of their 
access to resources, employment of internal IT staff, and existing IT 
infrastructure. For this reason, firm readiness is included as a variable that 
influences the adoption of e-commerce among SMEs. Generally, SMEs with 
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access to these resources will be more likely to adopt new technology compared 
to those which do not posses or have limited access to them. 
Business strategy also appears to be one of the important variables in IS studies 
(King and Teo, 1996; 2000). The implementation of e-commerce might not 
improve a firm's performance if it is not guided by strategies (Cragg et al., 2002). 
According to Porter and Miller (1985), adoption of new technology is intertwined 
with a firm's strategy. In the context of SMEs, strategies are often embodied in 
the owner-manager's desire to improve links with existing business partners, 
enter into new alliances, and eventually gain competitive edge (Blili and 
Raymond, 1993). Hagmann and McCahon (1993) indicate business strategy 
emerges as a result of consistent decision-making, and hence it may not be 
formalised or planned. However, a lack of explicit planning of business strategy 
does not mean SMEs do not undertake strategic implementation (Levy et al., 
1996). They note many owners do have implicit strategies that can be elicited. 
These strategies arise from the perceived benefits that motivate IT adoption. Due 
to the availability of the Internet, firms may be more willing to adopt internet 
technology such as e-commerce if it aligns with or supports their business 
activities, such as marketing, internal coordination and communication (Teo and 
Pian, 2003). This study aims to examine the influence of alignment between e- 
commerce technology and firm strategy in the decision to adopt and implement 
e-commerce. For this reason, variables relating to e-commerce aligning with a 
firm's strategy are included as one of the organisational variables that are 
perceived to influence e-commerce adoption. 
Studies conducted by Miles et al. (1978) had identified a firm's strategic 
orientation based on its organisational strategy, structure and process. From a 
technological perspective, Teo et al. (1997) and Teo and Pian (2003) had 
indicated a firm's strategic orientation towards IT would reflect the scope of its IT 
adoption. Their study shows that proactive firms tend to adopt new technologies 
more readily than reactive firms. Therefore, it is expected that SMEs proactive in 
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adopting new technology are more likely to adopt and implement e-commerce 
than those that are not. 
Although the Miles et al. (1978) strategic typology is commonly adopted in IS 
studies, it is however developed based upon a firm's strategy, structure and 
process. This study aims to examine influence of a firm's orientation towards IT 
in relation to e-commerce adoption. Firms' strategic orientation in terms of their 
proactiveness to adopt new technologies is found to be a significant contingency 
factor in the adoption of e-commerce. For example, Teo and Pian (2003) found 
significant relationship between firms' strategic orientation, namely proactiveness 
or reactiveness, in relation to e-commerce adoption among firms. Hence, these 
variables aimed at capturing firm orientation towards IT will be included in the 
proposed adoption framework. 
It is also well supported that CEOs and top management play a critical role in 
acquisition and diffusion of innovations (Welsh and White, 1981: Yap et al., 1992; 
Cragg and King, 1993; Rai and Patnayakuni, 1996; Chatterjee et al., 2002). 
Adoption and implementation of e-commerce require extensive resources that 
are available with the active support of top management (Rai and Patnayakuni, 
1996). In addition, CEO and top management support for e-commerce would 
also send a strong signal to other members of the organisation to participate in 
developing and adopting e-commerce. However, apart from allocating resources, 
adopting and implementing e-commerce require firms to acquire IT-related skills 
and knowledge (Turban et al., 2002). DeLone (1988) also found that successful 
use of computers among small businesses was strongly linked to CEOs' 
knowledge and their active involvement in the computerisation effort. 
In this context, expertise of the owner-manager in terms of level of computer 
literacy, i. e. IT knowledge and computing experience on how to use new 
technology, will have an impact on the decision to adopt and implement IT (Kirby 
and Turner 1993). In a study to determine skills required for developing e- 
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commerce for SIVIEs, Taylor et al. (2004) stress that skills and knowledge are 
vital in e-commerce development and maintenance work for the SIVIEs. Actual 
hands-on experience of e-commerce was the most appropriate method for 
developing e-commerce skills and knowledge (Taylor et al., 2004). However, the 
levels of skills and knowledge possessed by CEOs and top management vary. 
Previous studies had mainly focused on CEOs' enthusiasm and attitudes (Cragg 
and King, 1993; Chau, 2001, Mirchandani and Motwani, 2001; Waarts, 2002) and 
top management commitment (e. g. DeLone, 1988; Hussin et al., 2002; Doherty 
et al., 2003). As many IS studies have been conducted to examine the role of the 
CEO in IS adoption, it seems appropriate to examine here the impact of CEO 
characteristics on e-commerce adoption. The association between CEO and top 
management characteristics such as IT skills and IT knowledge with regard to e- 
commerce adoption and implementation will be examined in the adoption 
framework. 
The organisational factors collected from the work of various authors are shown 
in Table 3.6. The proposed research question to be investigated is also 
presented. 
Table 3.6: Literature Used for Organisational Factors 
Organisation Sources 
Firm readiness Yap et al. (1992), Cragg and King (1993), lacovou et al. (1995), Thong 
(1999), Stanfield and Grant (2003), Grandon and Pearson (2004) 
Align with firm strategy Cragg et al. (2002), Teo and Pian (2003) 
Firm proactiveness Teo et al. (1997), Teo and Pian (2003) 
CEO characteristics DeLone (1988), Kirby and Turner (1993), Cragg and King (1993), 
e. g. computing Thong and Yap. (1995), Rai and Patnayakuni (1996), Cragg et al. 
experience, IT (2002), Taylor et al. (2004) 
knowledge 
Research Question 3: 
What are the significant organisational factors influencing the adoption 
and usage of B2B e-commerce among SMEs? 
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3.5.3 External Variables 
The innovation literature has widely acknowledged the influence of external 
environmental factors on innovation adoption and implementation. The 
environment creates contingencies to which firms have to respond (Teo et al., 
1997). As SMEs typically lack specialised knowledge and technical expertise 
(DeLone, 1988), apart from operating with limited resources (Welsh and White, 
1981; lacovou et al., 1995). This results in their being very dependent on 
vendors, consultants and trading partners for support when they adopt and 
implement IT. Some of the resource-poor SMEs also rely on institutional support, 
such as from government agencies, to provide finance and training in order to 
embark on e-commerce. For example, Yap et al. (1992), Teo et al. (1997), Jutla 
et al. (2002), and Zhu et al. (2004) had found strong government commitment 
and support lower the barriers to adopt IT, and aided SMEs lacking resources to 
adopt IT successfully. 
Similarly, the competitiveness of the external environment reflects the level of 
competitive intensity within the industry where the SMEs operate. Past studies 
have suggested that in a competitive environment, firms, especially SMEs, are 
often pressured by their competitors and/or trading partners to adopt IT-related 
innovations. For example, lacovou et al. (1995) reported a strong relationship 
between external pressure and EDI adoption behaviour. Based on the above 
discussion, the proposed framework for this study also includes variables relating 
to support available and pressure encountered by SMEs from external parties 
such as consultants, vendors, trading partners, competitors, and government 
(Table 3.7). 
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Table 3.7: Literature Used for External Environmental Factors 
External Sources 
External expertise e. g. Gable (199 1), Soh et al. (11992), Thong et al. (1994,1996), Santos 
consultants and vendors and Peffers (1998), Thong (2001) 
Trading partners Blackburn and Athayde (2000), Ratnasingarn (2000), Teo et al. 
(2003), Houghton and Winklhofer (2004) 
Competitors lacovou et al. (1 995), Teo et al. (1997), Premkumar and Roberts 
(1999), Raymond (2001), Chwelos et al. (2001), Waarts et al. (2002), 
Teo et al. (2003) 
Government Yap et al. (1994), Teo et al. (1997), Debreceny et al. (2002), 
Jutla et al. (2002), Zhu et al. (2004) 
Research Question 4: 
What are the significant external environmental factors influencing the 
adoption and usage of B2B e-commerce among SMEs? 
The outlined research model incorporating the proposed TOE factors is 
presented in Figure 3.3. 
Figure 3.3: Research Model. 
Technological 
Factors 
Organisational 
EC Adoption and 
Factors Implementation 
Matrix 
Environmental 
Factors 
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3.6 Impacts on Firm 
Today's growing investment in e-commerce has increased the need to measure 
the outcomes of e-commerce adoption and implementation (Zhuang and 
Lederer, 2003). Although impacts due to IT adoption on a firm's performance are 
an important variable for many studies, it is difficult to define and operationalise 
firm performance because of ambiguity as to what firm performance is (Dess and 
Robinson, 1984). As a result, a variety of performance measures based on 
financial and non-financial performance data are used to determine it. For 
example, Mukhopadhyay and Kekre (2002) used non-financial measures to 
examine firm performance of 13213 e-commerce adoption in terms of operational 
and strategic benefits gained. Meanwhile, Teo and Tan (2002) examined impacts 
of Internet adoption, using return on investment (ROI), annual total revenue, 
market shares, per customer revenue growth, and acquisition cost. 
Despite being criticised for lack of objectivity, subjective measures have been 
widely adopted to measure the impact on firms that have adopted e-commerce. 
Mahmood and Soon (1991) developed a comprehensive model for measuring 
potential impacts of IT along a value chain as consisting of impacts on (1) down- 
stream dimensions (e. g. developing products more suited to market demand, 
offering better post-selling services), (2) internal dimensions within the 
organisation (e. g. enhancing internal process efficiency and employee 
productivity), and (3) upstream dimensions (e. g. improving organisational 
efficiency and coordination with trading partners). Tallon et al. (2000) also 
identified impacts of IT on businesses, using similar dimensions. They had 
identified impacts of IT adoption on downstream dimensions of sales support, 
customer services and market expansion; internal dimensions, including internal 
processes, internal operation and staff productivity; and upstream dimensions 
including coordination with business partners. Kohli and Deveraj (2003) 
examined IT payoff to firms from a process perspective consisting of impacts on 
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commerce with customers, internal operation efficiency and again, coordination 
with business partners (Table 3.8). 
Table 3.8: E-Commerce Impacts on Firms 
Reference Downstream Internal Upstream 
Mahmood and Developing products Enhance process Improve inter- 
Soon (1991) suited for market efficiency organisational efficiency 
demands Enhance staff Improve coordination 
Better post-selling productivity with trading partners 
services 
Tallon et al. Sales support Internal process Coordination with 
(2000) Customer services Internal operation suppliers and business 
Market expansions Staff productivity partners 
Kohli and Commerce with Internal operation Coordination with 
Deveraj (2003) customers efficiency business partners 
In a cross-country study, Kraemer et al. (2000) examined impacts of e-commerce 
on firm performance using subjective measures in terms of improvement in 
operational efficiency, coordination, and expansion of commerce. In a similar 
vein, Zhu and Kraemer (2002) measured performance in the manufacturing 
sector along three dimensions: profitability, cost reduction and inventory 
efficiency. Duffy and Dale (2002) examined impacts of e-commerce in enhancing 
communications, reducing transaction costs, and increasing sales. 
More recently, Zhuang and Lederer (2003) developed an instrument based on an 
extensive literature review to examine the business benefits of e-commerce. The 
instrument identified five impacts on a firm, namely (1) back-end efficiency, (2) 
market expansion, (3) costs' reduction, (4) customer service, and (5) inventory 
management. 
Another subjective measure of firm performance introduced by Khandwalla 
(1977) has also been widely adopted to examine firm performance in IT-related 
studies (Bergeron et al., 2001; Cragg et al., 2002; Ismail and King, 2005). The 
firm performance is based on the manager's assessment of the firm's ability 
relative to its competitors. The measures are the firm's long-term profitability, 
availability of financial resources, sales growth, and image and client loyalty 
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(Khandwalla 1977). Both Khandwalla (1977) and Dess and Robin (1984) support 
the argument that subjective measures of performance correlate strongly with 
objective measures. Dess and Robin (1984) recommend using subjective 
measures, especially when accurate and reliable objective data are not available. 
The impacts of e-commerce for this study were examined in two perspectives, 
namely firm's overall performance using Khandwalla's (1977) subjective 
measures, along with other impacts measures on business benefits of e- 
commerce (Zhuang and Lederer, 2003). The aims were to provide richer 
information about the impacts of e-commerce on SMEs. Khandwalla's (1977) 
instrument was chosen because it has been widely adopted in previous studies 
and found to be effective in measuring firm performance (e. g. Bergeron et al., 
2001; Cragg et al., 2002) (Table 3.9). 
Table 3.9: Performance Measures 
Items 
Long term profitability 
Sales growth 
Financial resources 
Market share 
Firm image and client loyalty 
Source: Khandwalla (1977) 
Zhuang and Lederer's (2003) instrument was also adopted because it was 
specially developed to examine the benefits of e-commerce. The development of 
Zhuang and Lederer's (2003) instrument followed well-established principles for 
designing and validating a research instrument recommended by Churchill 
(1979). Eleven items were selected based on the benefits gained along a value 
chain as consisting of three dimensions: (1) downstream, (2) internal, and (3) 
upstream (Table 3.10). 
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Table 3.10: Benefits of E-Commerce 
Downstream Internal Upstream 
Customer awareness of products Operational effectiveness Sales turnover 
Fostering customer relationships Operational efficiency Geographical reach 
Standards of customer services Order handling speed 
Marketing costs 
Administrative cost 
Staff costs 
Source: Zhuang and Lederer (2003) 
The following research question was posed to examine the impacts of e- 
commerce adoption (Figure 3.5). 
Research Question 5: 
What are the significant impacts of B2B e-commerce adoption on SMEs? 
Figure 3.5: Impacts of E-Commerce on Firms 
E-Commerce Adoption 
and Implementation 
Matrix 
3.7 Proposed Research Framework 
Impacts of E- 
Commerce on 
SMEs 
Based on the discussion in the previous sections, the research models depicted 
in Figures 3.1 to 3.5 were consolidated to incorporate all the dimensions and 
variables. The upgraded model is presented in Figure 3.6. The model consists of 
three segments. The one in the middle aims to characterise and measure the 
nature of e-commerce adoption by SMEs in a matrix. The second (the left side of 
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the model) represents the relationships between TOE factors and e-commerce 
adoption and implementation matrix. The third segment (the right side of the 
model) represents the relationships between e-commerce adoption and the 
implementation matrix and e-commerce impacts. 
Figure 3.6: Generic Framework for Adoption and Implementation of E-Commerce 
II 
........................ 
RQ2-41 
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E-Commerce 
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Implementation 
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RQ I 
U> 
Impacts of E- 
Commerce 
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Perfonnance 
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3.8 Summary 
This chapter discussed the research framework and the components within it. 
Five research questions have been identified. The research variables are 
classified according to variables characterising e-commerce adoption and 
implementation, variables associated with factors that are perceived to influence 
e-commerce adoption and implementation, and variables relating to impacts of e- 
commerce, depending on the extent to which firms have adopted e-commerce. 
The next chapter presents the details relating to the research design for this 
research. 
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CHAPTER 4 
RESEARCH DESIGN 
4.1 Introduction 
The previous chapter developed a theoretical framework to identify key research 
objectives and various research questions that the research aims to investigate. 
The next stage is to design a research methodology that constitutes the best way 
to gather data. As this research focuses on e-commerce adoption, this chapter 
will review major research designs used in the field of IS research. Self- 
administered questionnaire survey is selected as the research method for this 
study. The rationale of choice of this approach to pursue the research objectives 
will be discussed. The survey population, sampling frame, research instruments, 
data collection and data analysis procedures are also described. The final 
section presents a discussion on non-response bias related to the survey. 
4.2 Research Strategies 
Several reviews have been conducted to identify major research designs 
adopted by IS researchers (e. g. Alavi and Carlson, 1992; Galliers, 1992). Galliers 
(1992) listed eight major research designs used in IS research, namely 
laboratory experiments, field experiments, survey, case studies, action research, 
simulation, forecasting, and phenomenological studies. Boudreau et al. (2001), in 
a review of 193 articles on IS research between 1997 and 1999, found 64 % of 
the research had used a field studies approach, 25 % experiments, 6% case 
studies, and 5% field experiments. Before introducing the approach used for 
this research, the key features of the research designs identified by Galliers are 
summarised. Their respective strengths and weaknesses will also be highlighted. 
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4.2.1 Laboratory Experiments 
According to Cornford and Smithson (1996), the most significant feature of 
laboratory experiments is that research activity is being undertaken within 
controlled conditions. The researchers have control over or they are able to 
isolate the independent variables and observe the results. The strength of this 
approach is that the researcher can identify precise relationships between a 
small number of variables using quantitative analytical techniques through 
designed laboratory situations. The criticism of laboratory experiments is their 
limitation to identify relationships that exist in the real world due to the 
oversimplification of the experimental situation (Galliers, 1992). The restricted 
laboratory setting also implies that the context under study is not equivalent to 
that found in the real world. Hence, researchers need to be cautious when 
making generalised statements from experimental findings to the real life 
situations. 
The focus of this study is to measure and characterlse e-commerce adoption in 
real world settings. It is to investigate how real companies adopt or do not adopt 
e-commerce. This is impossible to achieve by conducting laboratory experiments 
which use controlled conditions rather than the real world. 
4.2.2 Field Experiments 
Field experiments are an extension of laboratory experiments into real life 
situations and real organisations. This approach provides greater realism 
because the studies are conducted in the 'field', as compared to laboratory 
experiments. However, it would be difficult to identify SMEs that are willing to be 
experimented on. Similar to the laboratory experiment, it is impossible to find 
SMEs that would be prepared to be experimented on. 
4.2.3 Survey 
Galliers (1992) postulates that survey is a good approach of looking at a greater 
number of variables than is possible with experimental approaches. Survey data 
are also collected about real world environments, other than permitting the 
researcher to study more variables at one time. Given its capability of capturing a 
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large sample size, and if sampling is given careful attention, it is of less concern 
that survey findings are used to generalise real world situations. Nonetheless, the 
survey method provides only a cross-sectional picture at a point in time. This 
appears to be its main weakness, as it is difficult to gain insights relating to 
causes or processes involved in the phenomena examined using a survey 
approach (Cornford and Smithson, 1996). This method clearly has potential to 
be used in this study. 
4.2.4 Case Studies 
Case study is an in-depth exploration of a situation. The strength of case study is 
that an entire organisation can be investigated in depth and with meticulous 
attention to detail (Zikmund, 2003). Cornford and Smithson (1996) note the 
strength of case studies is the richness of data that can be obtained by various 
means when researchers restrict themselves to a single case. However, data 
collection and data analysis processes are both subject to the influence of the 
researcher and rely on the researcher's subjective interpretation. Different 
researchers may have different interpretations of the same data, thus adding 
research bias to the studies. A case study approach would clearly provide 
substantial data on e-commerce adoption and so has potential to be used in this 
study. 
4.2.5 Action Research 
Action research is also known as collaborative research, where the researcher 
takes part with the subjects in the problem situation (Cornford and Smithson, 
1996). The role of the researchers is to actively associate themselves not only 
with contributing to existing knowledge, but also with helping to resolve some 
practical concerns of people trying to deal with a problematic situation (Gill and 
Johnson, 2002). The research outputs are generated from "involvement with 
members of an organisation over a matter of genuine concern to them" (Eden 
and Huxman, 1996). The strength of action research is providing practical 
benefits that are likely to accrue to client organisations. Hence, action research 
outputs are also more readable, relevant and interesting to practitioners, as well 
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as to an academic audience (Bryman and Bell, 2003). The major disadvantage of 
action research is also very similar to case studies. Its application is usually 
restricted to a single organisation or event and so there is difficulty in acquiring 
similar data from a statistically meaningful number of similar organisations. 
Clearly action research, with the researcher assisting an SME in some e- 
commerce applications, would provide interesting data on e-commerce adoption 
and hence this has potential to be used in this study. 
4.2.6 Simulation 
Simulation involves representing a situation by creating an artificial setting in 
which individual or group behaviour can be observed (Bryman and Bell, 2003). 
The researcher is able to create or alter the situation to examine the effect of an 
intervention. The strength of simulation is in its ability to gain large amount of 
data in a relatively short period of time. Similar to laboratory and field 
experiments, it is also difficult to simulate situations sufficiently realistic that 
resemble real world settings. It is difficult to envisage how a simulation could be 
used to provide data on e-commerce adoption in real world SMEs. 
4.2.7 Forecasting 
Forecasting or future research involves the use of regression and time series 
analysis to make predictions about future events. It is a useful approach to IS 
research to cope with rapid changes that are taking place in IT to predict impacts 
of these changes on individuals and organisations. In making a forecast, it is also 
important to provide a measure of how accurate one can expect the forecast to 
be and this is heavily dependent on the accuracy of past data or the expertise of 
the scenario builders. The other limitation of this approach is that the researcher 
cannot build real versions of the future, but only scenarios or possible future, due 
to the lack of knowledge about the future. 
The objective of this study is to examine the current level of e-commerce 
adoption and the extent of its usage among SMEs. The forecasting approach 
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which is used to predict future events would, therefore not be suitable for this 
study. 
4.2.8 Phenomenological Studies 
Phenomenological studies are based on the notion that human action is 
meaningful, that is, it has meaning for people and they act on the basis of the 
meaning that they attribute to their acts and to the acts of others (Bryman and 
Bell, 2003). The phenomenologist attempts to grasp meanings of a person's 
behaviour by seeing things from the person's point of view. The task of the 
researcher is to gain access to people's 'common-sense thinking', and interpret 
their actions and their social world from their point of view (Bryman and Bell, 
2003). The researcher has to adopt a creative or speculative stance rather than 
act as an observer. The strengths of this research approach are that new 
theories can be built and new ideas generated and tested. 
This approach could not be considered for this study because it would be difficult 
to obtain consent and gain access to the CEO or owner of SMEs. Furthermore, 
this approach also requires a considerable amount of time and resources which 
is limited for this study. In the context of this study, this approach has no 
advantages over case studies or action research. 
4.3 Choice of Research Strategy 
The above discussion has identified three possible approaches that could be 
used for this study. The approaches are survey, case study and action research. 
According to Zikmund (2003), there is no one best research methodology. The 
approach adopted depends on the research objectives and research questions 
that the researchers seek to answer. Furthermore, the decision to adopt any 
research methodology is always a compromise between options and choices 
(Zikmund, 2003). The choices to be adopted are also frequently influence by the 
availability of resources and the skills possessed by the researchers themselves. 
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The objectives of this research are to investigate the adoption of e-commerce, 
factors that are associated with its adoption, and the impact of e-commerce upon 
adopting SMEs. The major questions of interest are to examine what e- 
commerce applications are being adopted by the SMEs, and how and why they 
are being adopted or used. Pinsonneault and Kraemer (1993) highlight survey 
research as especially well suited for answering questions about what, how 
much, how many, and to a greater extent, questions about how and why. 
However, other IS researchers such as Kaplan and Duchon (1988) suggest an 
interpretivist perspective and qualitative methods when attempting to understand 
events in order to seek answers to questions about how and why. 
Therefore, a case study or action research seems to be an advantageous form of 
empirical enquiry because it allows a researcher to investigate a contemporary 
phenomenon within its real life settings and understand complex issues. Ideally, 
one of these approaches could be used because substantial data could be 
obtained which could help to identify contextual factors that drive adoption and 
the impact of e-commerce on SMEs. On the down side, case study and action 
research have the tendency for introducing social desirability, interviewer biases, 
and can be expensive as well as time consuming to administer if the sample is 
not small (Dillman, 2000). Due to time and resources constraints, the two 
approaches could not be used for this study. 
Furthermore, an instrument was specifically developed for this study to capture 
e-commerce adoption patterns based on two dimensions. This instrument 
requires a sample of SMEs to validate its effectiveness. The sample needed for 
this purpose is likely to be large. A manageable sample for case study, 
undertaken by a single researcher is unlikely to be sufficient for instrument 
validation purpose. 
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Having considered the pros and cons of the above approaches and the trade-offs 
among accuracy, time and cost, a survey would be a more appropriate approach 
for this study. Moreover, based on the research design presented in Chapter 3, 
and the availability of a reliable sampling frame representing the population 
under study, its ability to collect data from a large number of firms, specifically the 
SMEs that are located in different locations, it is perceived that the survey 
approach would be advantageous. The sample size, data collection procedures, 
analysis and measurement are major issues of survey research that favour this 
study to adopt a survey research approach. The large sample collected allows 
quantitative data analysis to be conducted, and to test for inferences. The survey 
approach is also aligned with the emphasis that findings from this research can 
be used to provide general statements about SMEs in the manufacturing sector 
in Malaysia. 
4.4 Survey Strategies 
This study adopts the survey method, some of the major survey approaches 
suggested by Dillman (2000), namely mail survey, face-to-face interview, 
telephone interview, and Internet survey, which are discussed in the following 
sections. 
4.4.1 Mail Survey 
Mail survey is carried out without the benefit of personal contact between 
respondents and interviewers, thus avoiding bias. Mail survey is best suited to 
obtain responses from respondents who are located in dispersed geographical 
area, and at minimal costs. Nonetheless, the drawback of mail survey is in its 
total reliance placed on respondents to complete the questionnaire, aided by 
written instructions and an introductory letter to motivate response. The strengths 
of a mail survey are the anonymity of respondents, and thus less bias compared 
with face-to-face interview (Dillman, 2000). 
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4.4.2 Face-to-Face Interview 
Face-to-face interview involves respondents in person in order to collect research 
data. The strength of the interview is that it allows the chance to explore topics 
under study in depth. Interviews also allow interaction between respondents and 
interviewer, and any ambiguity can be clarified immediately. Interviews can also 
deal with more complex topics than mail survey. The drawbacks of this approach 
are that this method is both time-consuming and more costly than a mail survey, 
especially when interviews need to be conducted over a wide geographical area 
(Zikmund, 2003). 
4.4.3 Telephone Interview 
Telephone interviews can obtain responses from a wide geographical region. 
They combined the strengths of written questionnaires with the flexibility of in- 
person interviews (Nesbary, 2000). Other advantages of telephone interviewing 
are its speed of data collection, and it may be less threatening because the 
interviewer is not present. The disadvantage of telephone interview is that the 
length of the interview is often limited because too much time spent on interview 
will result in respondents simply hanging up the phone (Zikmund, 2003). 
Because the survey administrator must speak personally with each respondent, 
telephone survey is also more expensive than other survey methods, especially 
conducting long distance telephone interviews, due to high telephone charges 
(Nesbary, 2000). 
4.4.4 Internet Survey 
Internet survey is the collection of survey data electronically using e-mail or the 
World Wide Web. E-mail survey and web survey can overcome barriers due to 
international boundaries, improve efficiencies and costs by reducing the use of 
paper, postage, mail-out, and data entry (Dillman, 2000). Questionnaire is 
distributed through designated websites or directly to the respondent's e-mail 
address. While e-mail surveys are simple to compose and send, they are limited 
with regard to their visual and interactive capabilities, due to the fact that in most 
situations an e-mail survey is little more than a simple text message. On the 
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other hand, web questionnaire is an attractive option, with interesting interactive 
features; however, the level of technical sophistication makes it difficult for some 
web users to receive and respond to them (Dillman, 2000). 
Although Internet survey methodologies offer the potential to reduce the 
relationship between sample size and survey costs, once the electronic data 
collection system has been developed, the cost of surveying each additional 
respondent is less compared to telephone interviews and postal survey. 
However, Dillman (2000) expresses cautions on this approach, because the 
issues of security, confidentiality and trust associated with Internet survey have 
not been adequately addressed. Web surveys are also often criticised because it 
is difficult to determine the identity of the respondents. Anyone reading an e-mail 
or happening to locate a survey in a website may respond to it (Nesbary, 2000). 
Also, the issues of respondents' access to Internet facilities, their IT skills and IT 
knowledge are key factors that need to be considered prior to using Internet 
survey methods. 
Another type of electronic survey is the use of touch-tone telephone to conduct it. 
Respondents are required to listen to pre-recorded, voice-read questions; answer 
categories; and instructions for which numbers they can select for their 
responses. Alternatively, respondents may also give verbal answers that are 
tape-recorded for later transcription. The drawback of this method is that 
respondents may be unwilling to answer questionnaires that are too long, as the 
process of entering numbers from a long list of choices is very time consuming. 
4.5 Chosen Survey Method 
Oppenheim (1999) postulates that no single method is always or necessarily 
superior, and it all depends on what needs to be investigated and the types of 
question to which we seek an answer. Romano (1989) notes the choice of 
research methodology must not be influenced by the popular and regularly 
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adopted scientific approaches. Rather, consideration should be given to the 
relevance or usefulness of research. The researcher must select the most 
appropriate methodology to fulfil his/her goals. 
Since this study is about e-commerce adoption, Internet survey may seem to be 
an appropriate approach. However, just as mail and telephone surveys require 
respondents' willingness to respond, Internet survey, especially interactive web 
survey, is difficult to create and to implement due to the high level of technical 
sophistication involved (Dillman, 2000). Web survey also uses more dynamic 
features that require respondents to have sufficient IT skills. This is because 
respondents need to retrieve the questionnaire from the website where it is 
located, then respond to it accordingly, and subsequently deliver their responses 
back to the sender. This may be an enormous task to targeted respondents who 
are top management or CEOs of SMEs. 
Similarly, e-mail surveys are also laborious to create and equally difficult to 
answer. E-mail is limited with regard to visual simulation and interactive 
capabilities. The respondents may feel bored, especially when there is a long list 
of questions to be answered. In addition, reaching the targeted respondents may 
be a problem, as the majority of the targeted SMEs provide only a company e- 
mail address. A complete list of personal e-mail addresses of CEOs is not 
accessible to the research, and this may prevent the questionnaires from 
reaching the targeted respondents. 
Interactive Voice Responses (IVR) was not considered for this study because of 
the high costs that may be incurred, and the time needed to complete the 
questionnaires would be too lengthy, because many questions need to be 
answered. The questionnaire of this research consists of different types of 
questions that required respondents to key in the numbers for the responses 
selected. This involved a lengthy process and respondents might feel bored 
when attempting to answer the questions. 
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Mail survey is less costly compared with face-to-face interview or telephone 
survey. The study adopted mail survey because this approach is also widely 
used in Malaysia, and hence respondents are familiar with it. The respondents, 
i. e. CEOs, are relatively bias-free to express their views at their convenience 
without the presence of an interviewer, compared to face-to-face or telephone 
interviews. Theoretically, it is also possible to collect data from a large number of 
individuals such as CEOs, who are located in a wide geographical area, thus 
allowing quantitative analysis to be conducted and to provide answers to the 
research questions. The large number of respondents targeted, and the time 
allocated for data collection, estimated at about two months, would make face-to- 
face or telephone interviews difficult to carry out in order to reach all the targeted 
respondents. The availability of a reliable sampling frame and the data collection 
procedures highlighted by Pinsonneault and Kraemer (1993) provide confidence 
to adopt the mail survey. Most importantly, the findings of survey research can be 
generalised to represent the population, because they ideally involve a large 
number of respondents representing the population under study (Galliers, 1992). 
However, the main problem of mail survey is the issue of non-response that has 
implications for the quantity and quality of the data obtained from the sample. 
Although non-response cannot be eliminated totally, this study will nonetheless, 
adopt strategies to minimise non-response by carefully designing the 
questionnaire questions and layout of the questionnaire. It will also make 
allowance for non-response by estimating non-response bias through sampling 
non-response from the completed sample that will be discussed in the last 
section of this chapter. 
4.6 Population 
The manufacturing sector is being targeted for this study because it is one of the 
main contributors to gross domestic product (GDP) and employment in Malaysia. 
Furthermore, many SMEs are involved in manufacturing activities, as 93.8 % of 
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manufacturing establishments in the country are comprised of SMEs, and only 
6.2 % are from large manufacturing establishments (SMIDP, 2001). 
Furthermore, Curran and Blackburn (2001) argue that SMEs have an extreme 
range and form in terms of products and diverse ownership background that 
provide an interesting subject for research. 
The criterion for defining SMEs is based on the Small Medium Industries 
Development Corporation (SMIDEC) definition of SMEs. SMIDEC is one of the 
main government agencies overseeing the development of SMEs in Malaysia. 
The value of this definition is that it has been adopted by other government 
agencies such as the Central Bank of Malaysia and financial institutions dealing 
with SMEs. The Federation of Malaysian Manufacturers (FMM), an association 
representing manufacturing entities, also used a similar definition to categorise 
manufacturing firms in Malaysia. The SMIDEC definition of SMEs in the 
manufacturing industry is one that satisfies at least one of the following criteria: 
(1) Number of full-time employees not exceeding 150, or (2) Annual sales 
turnover not exceeding RM25 million. This categorisation is important because of 
SME characteristics, as well as conditions inherent within the SME environment, 
are major factors associated with their adoption of IT (Proudlock et al., 1999; 
Curran and Blackburn, 2001). 
4.7 Sampling Frame 
A sampling frame is a list of population elements from which a sample can be 
drawn. According to Hague and Harris (1993), a sampling frame should meet the 
following criteria: 
1. Frame should contain a list of members of the defined population. 
2. Frame should be complete and up-to-date. 
3. No element listed more than once. 
4. Information given on the frame provides adequate means for 
stratifying the sample. 
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The study requires a list of SMEs representing the manufacturing sector in 
Malaysia. Currently, there are about 20,000 SMEs that fulfil SMIDEC definition 
criteria, but there is no single listing of all SMEs in Malaysia. Since no sources 
could provide a complete list of manufacturing companies in Malaysia, in the year 
2000 SMIDEC had initiated a register of SMEs from various sectors. However, 
this source is not complete and may be unreliable, as it was done on a voluntary 
basis. Furthermore, the database is also relatively new and may be comprised of 
SMEs from sub-sectors other than manufacturing companies. 
Another source of database could be obtained from the Ministry of 
Entrepreneurship and Rural Development. However, this source again is also not 
representative of the Malaysian manufacturing sector, and it comprises only firms 
owned by one ethnic group. 
In the absence of a reliable official list of manufacturing companies in general, 
and specifically SMEs involved in manufacturing activities, other sources were 
considered. There are two key manufacturing associations representing the 
manufacturing sector in Malaysia, namely Small Medium Industries Association 
(SMIA) and Federation of Malaysian Manufacturers (FMM). The SMIA was 
established in 1995, and currently has a membership of about 500 SMEs. The 
majority of its members are also registered members of the Federation of 
Malaysian Manufacturers (FMM). 
In contrast to SMIA, the FMM has a long history because its inception dates back 
to 1968. FMM is also acknowledged as the voice of the manufacturing industry in 
Malaysia. In addition, FMM is the largest private sector economic organisation in 
Malaysia, representing over 2,000 manufacturing and industrial service 
companies of varying sizes. FMM also publishes an annual directory in which the 
information is up-to-date and reliable, since it is up-dated annually. Furthermore, 
the directory also provides comprehensive information that helps to identify firm 
size, names of CEOs, contact information of firms, and more important, it 
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provides information to identify target SMEs that have an e-mail account or 
website, which are absolutely critical for this research. The FMM directory has 
also been adopted for other research conducted on manufacturing sectors in 
Malaysia (e. g. Tham, 2002; Ismail, 2004). 
In view of the FMM directory being a reliable and up-to-date source of 
information on the Malaysian manufacturing sector, its entries served as a 
sample frame from which samples were drawn for this study. 
A list of manufacturing companies with the following criteria was identified from 
the FMM Directory: 
1. Employed fewer than 150 employees, or annual sales turnover not 
exceeding RM25million 
2. Availability of e-mail account and/or 
3. Company website. 
The names of CEOs and firm address were prepared in the format that would 
enable the researcher to use mail merge to produce personalised letters to be 
sent to the potential respondents. 
A list of 1155 SMEs was identified from a list of 2130 registered manufacturing 
entities in the FMM Directory (2004). Sixty SMEs were excluded because they 
had no e-mail account or company website. 
A decision was made to include the entire sample identified, because past 
studies conducted on SMEs in Malaysia had encountered low response rate (e. g. 
Shariff, 2000). The aim to involve all SMEs from the sample was to ensure that 
the completed sample was sufficiently large and robust to meet the criteria of a 
good sampling frame suggested by Hague and Harris (1993): 
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1. Sample sizes larger than 30 and less than 500 are deemed 
appropriate for many researches. 
2. When sample size is broken into sub-samples, a minimum sample 
size of 30 for each can be achieved. 
3. For the purpose of conducting multivariate data analysis, such as 
factor analysis, the sample size should preferably have at least ten 
times as many observations as there are variables to be analysed. 
4.8 Principles for Designing Questionnaire 
A major concern in using self-administered questionnaire survey is that the 
potential respondents need to read and understand each question in the manner 
intended by the questionnaire designer. It is not a simple task, and the proper 
wording of relevant questions can contribute to improving respondents' 
understanding and the accuracy of survey. Numerous rules have been proposed 
that provided guidance for writing survey questions (e. g. Oppenheim, 1999; 
Dillman, 2000; Zikmud, 2003). To achieve the above objectives, the following 
principles proposed by Zikmud (2003) were considered when wording the survey 
questions. 
1. Avoid complexity, use simple, conversational language 
2. Avoid using a leading or loaded question that suggests or implies certain 
desirable answers 
3. Avoid ambiguity, and be as specific as possible 
4. Avoid double-barrelled items which covering two issues at once 
5. Avoid making assumptions 
6. Avoid burdensome questionnaires that may tax the respondent's memory. 
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4.9 Refinement of Questionnaire 
According to Dillman (2000), the research instrument needs to be fine-tuned with 
a series of tests before it can be sent out to respondents to collect data. Churchill 
(2001) also states that data collection should never begin without an adequate 
pre-test of the questionnaire. Some parts of the research instrument for this 
research were developed in-house, the process of refining the questionnaire also 
served for validation of the instrument used for the fieldwork. Furthermore, pre- 
testing and pilot study of questionnaires are relatively inexpensive ways to avoid 
obvious mistakes in questionnaires and improve question wording and order 
(Hoinville and Jowell, 1985). 
As pointed out by Dillman (2000), researchers are always advised to base the 
final decisions about questionnaire construction on a series of tests. The 
refinement of the questionnaire for this study was done in three phases: (1) Pre- 
testing with academics, vendors, and owners of SMEs in Malaysia. (2) Pre- 
testing with academics in the UK. (3) Pilot testing with owners or CEOs of SMEs 
in Malaysia. 
4.9.1 Phase One Pre-Test In Malaysia 
This phase is important, as it took into account views from respondents in the 
Malaysian perspectives. Due to differences in socio-cultural and economic 
environments between Malaysia and developed nations from the west, 
questionnaire items developed for research conducted in the west may require 
adjustment to suit the Malaysian context. This first round of pre-testing, using a 
draft questionnaire, was conducted with three academics, two e-commerce 
vendors, and three owners of SMEs. The aims were to test their understanding of 
the items in the questionnaire and to eliminate design errors. 
4.9.2 Phase Two Pre-Test In United Kingdom 
Following the first round of pre-testing in Malaysia and several revisions, a 
second draft questionnaire and a draft cover letter were then prepared and 
shown to nine academics from the Business School, Loughborough University. 
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The objective was to ensure there were no further technical errors in the design. 
On the whole, the pre-testers were happy with the draft questionnaire, although 
some interesting enhancements were suggested for the wording, and for 
clarifying some instructions provided to the respondents. Positive comments 
were also made about the general content and wording of the majority of the 
questions. Following this round of pre-testing, the questionnaire went through 
another round of revision before a final draft was produced. 
4.9.3 Pilot Study 
The main purpose of the pilot study was to seek more clarification regarding the 
wording of questionnaires. It also aimed to determine the acceptability of the 
questionnaire to the sample. The final draft questionnaires were piloted on a5% 
sample or 60 SMEs from the samples. As proposed by Oppenheirn (1999), the 
questionnaires were sent out in precisely the same format as envisaged for the 
main study. 
A total of four questionnaires were returned after the first mailing, representing a 
response rate of 6.7 %. A reminder, with another copy of the questionnaire was 
sent, and one more questionnaire was received, making a total response rate of 
about 8 %. The return rate was considered low compared to the pilot study 
conducted by Shariff (2000) that achieved a response rate of 33 %. The pilot 
provided feedback, and steps were taken to rectify the poor response rate. The 
following aspects were attended to for the final copy of the questionnaire, to 
encourage good response rate: 
1. Printing of the questionnaire was professionally done with coloured 
front page, neat and attractive layout to ensure that it was easy to read, 
and clear instructions. 
2. Coloured letterhead cover letter to be used. 
3. Lucky draws, with opportunities to win one of the eight cash prizes of 
RM100 (E14), for those who returned the completed questionnaires. 
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Apart from the cosmetic changes and incentive to achieve good response rate, 
the impression from the five responses given was that the questionnaire was 
satisfactory. Hence, no alterations were made to the questionnaire items. 
4.10 Data Collection 
Data collection involved sending the questionnaire and a cover letter explaining 
the purpose of the studies to CEOs or owners of 1095 SMEs, targeted because 
they are the decision makers in respect of SMEs' adoption of IT (Thong and Yap, 
1995). Personalised cover letters were sent to CEOs or owners of SMEs 
explaining the aim of the survey and providing assurance of confidentiality. They 
also conveyed the importance and urgency of the study. The cover letters also 
bore names of the academic institution and signatures of two senior academics. 
According to Hoinville and Jowell (1985), signature by senior management in an 
organisation is more likely to increase response rate. Stamped return envelopes 
were sent with the questionnaires, as it has been shown to boost response, 
probably because recipients do not like to throw them away (Hoinville and Jowell, 
1985). The use of reminders or follow-ups is an effective way to boost response 
rate. 
The Dillman (2000) recommendations to conduct a mail survey were adopted. 
First, a personalised cover letter (Appendix A), a questionnaire (Appendix B) and 
stamped return envelope were sent to members of the samples. Second, two 
weeks after the questionnaires went out, a follow-up post-card was sent to all 
members of the sample (Appendix C), thanking those who had responded, and 
requesting a response from those who had yet to respond. Third, four weeks 
after the first questionnaire went out, a new personalised letter (Appendix D) with 
a replacement questionnaire and stamped return envelope were sent to those 
who had not responded. The questionnaires were mailed in the second week of 
July, and the respondents were given eight weeks to return them. 
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4.11 Non-Response Bias 
Non-response bias arises when the statistical difference between a survey that 
includes only those who responded and a perfect survey that would include those 
who failed to respond is significant (Zikmund, 2003). This problem is especially 
acute in mail survey, telephone, or face-to-face interviews. Non-response occurs 
for various reasons, such as lack of interest or knowledge on the part of the 
respondents to respond. The missing responses affect the interpretations of 
variables under study. Although it is difficult to eliminate the non-response bias, 
researchers nonetheless still need to take into account or estimate the effects of 
non-response bias on overall conclusions about the variables of interest. For this 
purpose, Armstrong and Overton (1982) suggested a time trend extrapolation 
method to estimate non-response bias. This method assumed sample members 
who responded less readily are like non-respondents. When this group do not 
differ in their characteristics from respondents who responded readily, both 
groups are assumed to have no systematic differences in their responses. 
Hence, non-response bias is not a significant factor. 
4.12 Summary 
This chapter reviewed various quantitative research methods used in past IS 
studies. This study adopted mail survey for its ability to collect data from a large 
number of SMEs and for generalisation of the findings on the adoption of e- 
commerce among SMEs. The survey method is also appropriate to fulfil the 
stated research objectives. The advantages and limitations of the selected 
research method were discussed and steps to overcome the limitations were 
considered. The next chapter will discuss the content of the questionnaire used 
for the survey. 
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CHAPTER 5 
QUESTIONNAIRE DESIGN 
5.1 Introduction 
Well-designed questionnaires take time to put together but their payoff is 
enormous (Salant and Dillman, 1994). The focus of this chapter is on the design 
of the questionnaire used in the mail survey. The items used to construct each 
variable were adapted from previous studies on IT adoption. Nonetheless, the 
design of the constructs to measure e-commerce applications awareness, levels 
of adoption, stages of usage and, e-commerce applications abandonment were 
specifically developed for the purpose of this study. 
5.2 Design of Questionnaire 
Good questionnaires make the task of responding to questions in the 
questionnaire easy, and minimise respondents' burden. In designing the 
questionnaire, due consideration was given to develop items that were precise 
and able to address the research objectives. Questionnaire design for conducting 
mail survey is even more critical, because no interviewer is present to convince 
the respondents that they should participate. 
Oppenheirn (1999) laments that the problem of question-wording is a sampling 
problem, because the researcher is 'sampling a particular universe of content in 
the respondent mind'. According to him, questions must be adequate, not biased, 
and made easy for the respondent to respond fully. In order to achieve the above 
objectives, question content must be right, the wording of the questions must be 
suitable and the context, sequence and response categories must help the 
respondent without biasing the questions (Oppenheim, 1999). 
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Furthermore, motivating people to respond is also one of the important goals in 
designing mail questionnaire. Attention should not only be focused on wording 
and measurement used, apart from the general appearance of the questionnaire. 
In this respect, Salant and Dillman (1994) proposed a booklet-type questionnaire, 
as this makes the questionnaire more professional looking, and also gets the 
respondent's attention. This view is supported by Sudman and Bradburn (1982) 
who listed three reasons why the use of the booklet format questionnaire is 
desirable: 
1. It prevents pages from being lost or misplaced 
2. It makes it easier for the respondent to turn pages 
3. It looks more professional and is easier to follow 
According to Salant and Dillman (1994), apart from a well written covering letter 
informing respondents the objectives and the importance of the research, the 
front cover of the questionnaire should look interesting to spark their curiosity. 
They proposed a well-designed questionnaire cover to include the following 
items: 
1. An informative title that motivates respondents to open the questionnaires 
2. A graphic design that helps identify the survey 
3. The name of the sponsor 
4. The address where the questionnaire is to be returned 
5.3 Structure of Questionnaire 
In the development of the research instrument for this study, four guidelines 
proposed by Dillman (2000) were adopted in structuring the questionnaire and in 
sequencing or ordering the items. These guidelines were adopted based on the 
premise that they would encourage respondents to answer. 
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1. Order questionnaire items in descending order of usefulness and 
importance 
2. Place questions that are similar in content together 
3. Build a sense of flow and continuity through the questionnaire by taking 
advantage of the cognitive links that respondents are likely to make among 
groups of questions 
4. Position the questions that are most likely to be difficult to answer after 
those that are easier to answer 
The questions used in the questionnaire were based upon literature survey and 
incorporated all variables discussed in Chapter Three. The questionnaire was 
structured in six sections. 
1. Section A comprised a series of questions to elicit background information 
about the company. Following Dillman's (2000) guidelines, it was chosen 
as the first section because these questions were easy to answer. 
2. Section B was designed to probe the adoption and rejection of e- 
commerce applications. The questions for this section were specifically 
developed for the purpose of this study, and presented in three matrix 
tables. The sequencing of the e-commerce applications was in a logical 
order to provide the flow and continuity from simple applications to more 
complicated ones. This section was placed second in view of its intended 
contribution and importance to this research. This section was also 
relatively easy to answer. 
3. Section C was developed to measure antecedents or factors associated 
with adoption of e-commerce. The sequence of the questions in this 
section followed the flow of cognitive links between questions based, on 
three dimensions, namely technological, organisational or external 
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environment factors. Responses to each question were measured on a 5- 
point scale. 
4. Section D was designed to elicit information related to organisational 
performance and other impacts as a result of e-commerce adoption. The 
questions developed a sense of flow and continuity by taking advantage of 
the cognitive ties that respondents were likely to make on these questions. 
Furthermore, questions on firm performance are perceived as sensitive 
and personal to some owners of SMEs, hence these were asked in a later 
part of the questionnaire. A 5-point scale was adopted for this section. 
5. Section E was designed to elicit information about the respondent's 
commitment to IT. Questions about respondent's background were 
relatively easy to answer, and were included in this section. 
6. Section F was designed to identify the current position of the person who 
had actually responded to the survey. An open-ended question was also 
incorporated to seek additional comments to add richness to the study. 
The design of this section was based on an exchange principle; rewarding 
respondents by seeking their views in a consultation manner, and with 
expression of appreciation, as well as a promise of a summary of results. 
The various sections of the questionnaire are summarised in Table 5.1. Each 
section will be discussed in the next section of this chapter. 
Table 5.1: Sections of Questionnaire 
Section Theme No. of Questions 
A Background Information of SMEs 13 
B Adoption and Rejection of E-Commerce Applications 27 
C Perceptions of E-Commerce Adoption Factors 24 
D Performance of Firm 16 
E Respondent's Profile and Commitment to IT 6 
F Information about Respondents 2 
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5.4 Firm Profile 
Items in this section were aimed to provide understanding of the background of 
firm that responded to the survey. The profile questions were common to studies 
on IT among SMEs by researchers such as Cragg and King (1993), Teo et al. 
(1997), Cragg et al. (2002), Daniel et al. (2002), Ang et al. (2003), and Teo and 
Pian (2003,2004). The following company profile questions were included: 
1. Industrial sector 
Respondents were asked to indicate the industrial sector to which the firm 
belonged. The FMM classification of industrial sectors was adopted for 
this study (FMM, 2004). 
2. Geographical location of firm 
The respondents were to indicate the location of their factory from a list of 
fourteen states in Malaysia (Shariff, 2000; FMM, 2004). 
3. Firm age 
Firm age was measured by the number of years it was in business prior to 
the survey. The respondent indicated the year the business was set up 
(Hussin, 1998). 
4. Legal status of firm 
Respondents were to state the legal status of their firm: (1) Sole 
proprietorship, (2) Partnership, (3) Limited company, (4) Public listed 
company (Hussin, 1998). 
5. Form of ownership 
Respondents indicated whether their businesses were: (1) Citizen-owned, 
(2) Foreign-owned, (3) Joint foreign/citizen-owned (Shariff, 2000; Ang et 
al., 2003). 
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6. Market focus 
Houghton and Winklhofer (2004) noted SMEs' e-commerce adoption 
appeared to be associated with their export intermediaries. Hence, 
respondents indicated the approximate percentage proportion of sales 
made to the domestic market and to the export market. 
7. Annual sales turnover 
Respondents indicated approximate annual sales turnover based on these 
choices: (1) Less than RM 1 million, (2) RM 1 million to RM 10 million, (3) 
More than RM 10 million (Shariff, 2000). 
8. Number of employees 
The respondents indicated the number of full-time employees in their firm. 
This was used to determine firm size for the completed sample and had 
been adopted by Daniel et al. (2002) and Ang et al. (2003). 
Firm IT experience 
Prior study by Yap et al. (1992) suggested success in IS implementation 
depends on length of the small business's IS experience. An item was 
included that asked respondents to indicate the year their company first 
used a computer. Cragg (1990) included this question as part of the 
instrument to measure the level of IT experience of small businesses. 
10. Employment of IT staff 
Respondents were to indicate whether they employ full-time IT staff or not. 
According to Ein-Dor and Segev (1981), the availability of IT staff is also 
an indicator of a firm's IT sophistication. 
11. Annual budget for IT 
This study asked respondents to indicate percentage of their annual 
budget allocated for IT. Raymond and Pare (1992) indicate initial 
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investment and annual budget allocations as linked to managerial 
sophistication. Teo and Ranganathan (2004) also note the level of annual 
IT budget determines the adoption of e-commerce. 
12. Respondent's perception of firm use of IT 
Perception of firm use of IT was measured using self-reported grouping 
data. Self-reported grouping data were adopted by previous research 
(King and Teo, 1996; Teo and Pian, 2004). Respondents were asked to 
indicate one of the five choices that most closely fitted their firm's use of 
IT. The choices were (1) Industry leader, (2) Close follower, (3) Middle of 
the pack, (4) Somewhat behind, 5) Lagging. 
13. Electronic commerce grant. 
Respondents were to indicate whether they were awarded an E- 
Commerce Grant between the years 2000 to 2002. This was to determine 
the link between financial assistance from the government and e- 
commerce adoption. 
5.5 E-Commerce Awareness, Usage and Abandonment 
This section comprised the section of the questionnaire that was developed in- 
house. It was aimed to solicit respondents' awareness, current level of adoption, 
and extent of usage of each application, and whether firm had abandoned any 
application after its adoption. Nine e-commerce applications identified from 
related literature were incorporated in the instrument. The applications were: (1) 
e-mail, (2) online brochure, (3) online catalogue, (4) request for quotation (RFQ), 
(5) online order, (6) online billing or invoicing, (7) online payment, (8) online stock 
tracking, and (9) online stock checks. The section was divided into the following 
sub-sections: 
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5.5.1 Awareness of E-commerce Applications 
Respondents were to indicate whether they were "Aware" or "Not aware" of the 
nine e-commerce applications by putting ticks on a matrix table. 
5.5.2 Current Stage of Usage of E-Commerce Applications 
Respondents were to indicate the current level and extent of usage for each of 
the nine e-commerce applications. Four usage stages were identified for this 
study: 
1. We are not currently using this application at all. 
2. We are currently trying this application (Trialling). 
3. We are currently using this application along with other traditional 
methods. 
4. We are currently using this application and no other traditional 
methods. 
For each application, respondents were to put a tick to indicate its extent of 
usage in the space on the matrix table. 
5.5.3 Abandonment of E-Commerce Applications 
Using a similar table format, respondents were also to tick in the relevant space 
any of the e-commerce applications previously adopted but now abandoned. The 
abandonment stages developed for this study were as follows: 
1. In the past, we tried out this application, but then abandoned it 
2. In the past, we used this application along with traditional 
methods, but then abandoned it. 
3. In the past, we used this application and no other traditional 
methods, but then abandoned it 
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For each application abandoned, respondents were also requested to give a 
reason or reasons for abandoning the application. 
5.6 Perception of E-Commerce Adoption Factors 
This section was aimed to identify factors that were associated with e-commerce 
adoption. Items were developed based on past work (Table 5.2). The items were 
categorised based the TOE framework discussed in the previous chapters. The 
three contexts were technological barriers, namely the quality of Internet service 
quality, costs involved to access the Internet, and security. Organisational factors 
referred to firm readiness, alignment with firm strategy, and firm orientation to 
adoption of new technology. External factors referred to perceived external 
pressure from customers, competitors and government. Firm's access to external 
support referred to external expertise, training and support from the government. 
Each item, with the exception of those on external pressure, was measured on a 
5-point scale, anchored at 1 with 'Strongly disagree', and at 5 with 'Strongly 
agree'. The scale to measure external pressure items was anchored at 1 with 'No 
pressure at all', and at 5 with 'Total insistence'. 
Table 5.2: Technology-Organisational-ExternaI Factors Items 
Constructs Questionnaire Statements Sources of Literature 
Technology Internet service providers are readily available 
factors 
Internet connections are reliable. 
Internet down loadin g/access speed is fast. 
E-commerce involves low initial set-up costs 
E-commerce involves low maintenance costs 
E-commerce involves low access costs 
E-commerce increases the risk of 
unauthorised access. 
Online payments pose security risks 
Tan and Teo (1998), Le and 
Koh(2002). 
Tan and Teo (1998), Le and 
Koh(2002) 
Tan and Teo (1998), Le and 
Koh (2002), Jutla et al. (2002), 
Le and Koh (2002), Jutla et al. 
(2002) 
Jutla et al. (2002), Stansfield 
and Grants (2003) 
Le and Koh (2002), Jutla et al. 
(2002) 
Lewis and Byrd (2003), 
Stansfield and Grants (2003) 
Soh et al. (1997) 
Computer viruses pose a considerable risk to Soh et al. (1997), Lewis and 
my company Byrd (2003) 
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Constructs Questionnaire Statements Sources of Literature 
Organisation Adequate funding for implementing e- lacovou et al. (1995), Grandon 
factors commerce and Pearson (2004) 
Adequate IT infrastructure to support e- lacovou et al. (1995), Grandon 
commerce and Pearson (2004) 
Competent manpower to manage e- 
commerce applications 
Adoption of e-commerce is aligned with my 
company's business strategy 
Adoption of e-commerce is aligned with my 
company's marketing strategy 
My company has a tradition of trying out new 
business technologies 
My company keeps abreast of the latest 
technological developments. 
CEO computing experience 
CEO IT knowledge 
lacovou et al. (1995) 
Teo et al. (1997), Teo and Plan 
(2003) 
Teo et al. (1997), Teo and Plan 
(2003) 
Teo et al. (1997), Teo and Plan 
(2003) 
Teo et al. (1997), Teo and Plan 
(2003) 
Cragg (1990), Hussin (1998) 
Magal and Lewis (1995), 
Hussin et al. (2002) 
External It is my perception that pressure to adopt e- 
factors commerce came from customers 
It is my perception that pressure to adopt e- 
commerce came from suppliers 
It is my perception that pressure to adopt e- 
commerce came from competitors 
It is my perception that pressure to adopt e- 
commerce came from government 
External e-commerce expertise is readily 
available. 
External training in e-commerce is readily 
available 
Govemment support for e-commerce is 
readily available. 
Chwelos et al. (2001) Daniel 
and Grimshaw (2002) 
Chewelos et al. (2001), Daniel 
and Grimshaw (2002) 
Chwelos et al. (2001), Daniel 
and Grimshaw (2002) 
Teo et al. (2003), Grandon and 
Pearson (2004) 
Teo et al. (1997), Thong (200 1) 
Proud lock et al. (1999), Thong 
(2001) 
Thong (2001), Stannsfield and 
Grant (2003) 
5.7 Impacts of E-Commerce 
Past research had used both objective and subjective approaches to measure 
performance. Weill (1992) and Mahmood and Mann (1993) used return on 
investment and return on sales as indicators of company performance. Using 
subjective performance measures adapted from Khandwalla (1977), Cragg et al., 
(2002) suggested a link between company IT and business alignment with 
company performance. However, companies are often reluctant to disclose their 
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financial data for competitive reasons (Mukhopadhyay et al., 1995). In the 
context of SIVIEs, the level of accuracy and reliability of financial data available 
are still in question, as they generally do not adopt stringent accounting 
procedures compared to big companies. 
Items to measure SME performance were adapted from Khandwalla (1977). The 
instrument to measure subjective performance was based on long-term level of 
profitability, growth rate of sales or revenue, employee morale and commitment 
to firm's objectives, financial strength, and public image and goodwill 
(Khandwalla, 1977). The instrument had been validated by Bergeron et al. 
(2001), and adapted by Cragg et al. (2002) and Ismail (2004), in their measure of 
business performance. Using subjective performance measures, the respondents 
were asked to rate their firm performance relative to the industry average in 
terms of (1) Long-term profitability, (2) Sales growth, (3) Financial resources in 
terms of liquidity and investment capacity, (4) Market share, and (4) Firm image 
and client loyalty. Each item was measured on a 5-point scale, anchored at I 
with 'Very weak', and 5 with 'Very strong'. 
Besides the firm performance measure, items on other impacts of e-commerce 
were also included. The previous items measure the overall firm performance, 
those on e-commerce impacts attempt to examine the link between e-commerce 
adoption and its impacts on the firms. This study extends these notions other 
than measuring firm's overall performance, with the aim to provide richer 
information about the impacts of e-commerce on SMEs. The instrument 
developed by Zhuang and Lederer (2003) for measuring the business benefits of 
e-commerce was adapted for this purpose. Although the instrument had not been 
validated by other studies, it was nonetheless developed according to the well- 
established principles for instrument design and validation process 
recommended by Churchill (1979), cited by Zhuang and Lederer (2003). The four 
principles highlighted by Churchill were (1) specification of the domain of the 
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construct, (2) generation of items from literature review, (3) collection of data, 
and (4) purification of items. 
Eleven items were selected based on their relevance to SMEs from the 
manufacturing sector involved in 13213 activities. These items concerned to the 
extent which SMEs had experienced benefits since adopting e-commerce for 
business on (1) sales turnover, (2) geographical reach, (3) customer awareness 
of products, (4) fostering customer relationships, (5) standard of customer 
service, (6) operational effectiveness, (7) operational efficiency, (8) order 
handling speed, (9) marketing costs, (10) administration costs, and (11) total staff 
costs. Recognising the fact that many factors other than e-commerce might also 
affect the benefits accrued from the adoption of e-commerce, respondents were 
asked to evaluate, using a five-point scale, the perceived net impacts of e- 
commerce on SMEs on these eleven items. A similar approach had been 
adopted by Zhu et al. (2004) to measure the value of e-business among 612 
firms across ten nations. 
5.8 Respondent Profile and Commitment to IT 
The purpose of the items was to measure the commitment to IT of respondents, 
the majority of whom were the CEO or the owner. Past studies also indicated that 
the CEO's IT experience and IT knowledge are factors that contribute towards 
the success of IT implementation in small business (DeLone, 1988). They are 
regarded as the same individuals who decide on IT investment decisions, or who 
participate in the decision process (Reiemenschneider and Mykytyn, 2000) 
This study measured CEO/top management computing experience and IT 
knowledge by considering the following dimensions: 
Personal IT Expetience 
Cragg (1990) and Hussin (1998) perceive the number of hours spent by the CEO 
using a personal computer as reflective of his/her computing experience. This 
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study adopted the notion, and asked respondents to indicate the length of time 
spent using a computer, to determine their level of computer experience and 
usage. 
/T Knowledge 
The owner, who also acts as CEO, manages most SMEs. CEO's knowledge of 
the computer is an important contributor to computerisation in small business 
(DeLone, 1988; Thong and Yap, 1995). Thong (1999) notes that CEO IS 
knowledge is an important determinant of decision to adopt, but does not affect 
the extent of IS adoption. Magal and Lewis (1995) defined IT knowledge in terms 
of awareness and familiarity with, exposure to, or a working knowledge of 
technology. They measured IT knowledge by providing a list of software 
commonly used by small businesses, and asking the respondent to indicate the 
extent to which the respondent was familiar with the application/software. A 
similar approach to measuring IT knowledge of the respondents was adopted by 
Hussin et al. (2002) and Ismail (2004). 
This study has adapted the Magal and Lewis (1995) instrument to cover the 
following software packages: (1) E-mail, (2) Internet search engines, (3) Word 
processing, (4) Spreadsheet, (5) Database, (6) Web publishing, and (7) 
Electronic Data Interchange (EDI). The respondents were asked to indicate their 
level of familiarity and working knowledge of the software/application on a 4-point 
scale, where I indicates 'not familiar', and a score of 4 indicates 'familiar, with 
extensive working knowledge'. 
IT Training 
As computer technologies permeate firms of all sizes, the need for firms to have 
sufficient IT knowledge is critical, especially SMEs that do not employed internal 
IT expertise (Yap et al., 1992; Thong et al., 1994). Montazemi (1988) reported a 
positive relationship between levels of IT training and measures of the impact of 
IT. This was substantiated by a study done by Proudlock et al. (1999) based on 
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260 professional SMEs, that indicates significant relationship between amount of 
training undertaken in an organisation and the overall impact of IT adoption 
within the firm. Hence, a question was included in which the respondents were to 
indicate whether they had attended any IT training courses organised by the 
government or private sector. 
Other questions to solicit demographic information from the respondents were as 
follows; 
Gender 
Respondents were asked to identify their gender as (1) Male, or (2) Female. 
Respondent's Age 
Respondents were to indicate their age using 10-year bands, except for the 
extremes of 'below 20' and 'above 50'. 
Highest Level of Education 
The respondents were asked whether their highest level of education was (1) 
Secondary school, (2) College graduates and, (3) University graduates. 
5.9 Summary 
This chapter focused on the development of the survey instrument used in this 
research, which follows recommendations of good practice for questionnaire 
design suggested by Sudman and Bradburn (1984), Salant and Dillman (1994), 
and Dillman (2000). The next chapter will present the results of the questionnaire 
survey and analyse the findings. 
III 
The Sample 
CHAPTER 6 
THE SAMPLE 
6.1 Introduction 
This chapter describes the background information on the responding SMEs and 
the respondents who have participated in the survey. The descriptive statistics 
generated from SPSS will also help to 'alert' the researcher to possible coding 
errors in the data. The profile of the participating SMEs is described first, and 
this is followed by some characteristics of the respondents themselves. 
As mentioned in Chapter 4, non-response bias will be tested to examine whether 
any survey bias exists in the data. The following section presents information on 
the survey response for this study, test results on non-response bias, and other 
descriptive statistics, as a basis for understanding the characteristics of the 
responding SMEs which had participated in the study. 
6.2 Survey Response 
From a total of 1095 questionnaires distributed,. 192 responses were received. 
However, 5 responses were unusable and were removed. The responses from 
the pilot study were included in the final total of questionnaires for analysis, in 
view of there being no major changes to the questionnaires from the pilot study. 
The final responses consisted of a total of 187 responses, representing 17.07% 
response rate. The overall response rate was higher than the 92 respondents, or 
11.5% response rate, achieved by Shariff (2000) in his study on the impact of 
govern m ent-ba cked loan scheme on SMEs. The number of responses was also 
higher than the 42 responses obtained by Le and Koh (2002) who conducted e- 
mail survey to examine electronic commerce development in Malaysia. Table 6.1 
shows a summary of responses for the survey. 
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Table 6.1: Summary of Survey Responses 
Data collection Number of questionnaires 
Questionnaires distributed (including pilot study) 1095 
Questionnaires returned from survey 187 
Unusable questionnaires 5 
Usable questionnaires from survey 182 
Questionnaire from pilot study 5 
Total usable questionnaires for analysis 187 (17.07%) 
To examine the non-response bias, the approach proposed by Armstrong and 
Overton (1982) was adopted to estimate the effect of non-response bias based 
on the timing when the responses were received. For this purpose, the 
responses received from the survey were recorded on a daily basis. At the end of 
the survey duration, the respondents were divided into three cohorts, comprised 
of early, intermediate, and late respondents. The intermediate respondents were 
excluded to demarcate both the early and late cohorts. Each of these two cohorts 
comprised 40 respondents and their known characteristics were compared on 
the major variables, namely factors associated with adoption, and impacts on 
firms variables comprised in thirty-nine questions. The results for test of non- 
response bias are shown in Table 6.2 below. 
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Table 6.2: Independent Samples t-Tests 
Levene's Test 
F 
Sig. Significance at 
95% level 
ISP readily available . 248 . 620 Not significant 
Internet connection reliable 3.320 . 072 Not significant 
Internet speed fast 1.818 . 181 Not significant 
Low initial set-up costs . 448 . 505 Not significant Low maintenance costs 3.948 . 050* Significant 
Low access costs . 051 . 822 Not significant Unauthorised access . 242 . 624 Not significant Security risk . 246 . 621 Not significant 
Viruses . 244 . 623 Not significant Adequate funding for EC implementation . 152 . 698 Not significant 
Adequate IT infrastructure to support EC . 906 . 344 Not significant 
Competent manpower to manage EC . 289 . 593 Not significant 
Align with company business strategy 6.070 . 016* Significant 
Align with company marketing strategy 1.288 . 260 Not significant 
Company tradition of trying new business . 170 . 682 Not significant 
technologies 
Company keeps abreast of the latest . 140 . 710 Not significant 
technological development 
Pressure from customers . 298 . 587 Not significant 
Pressure from suppliers 2.634 . 109 Not significant 
Pressure from competitors . 846 . 360 Not significant 
Pressure from government 3.036 . 085 Not significant 
External EC expertise is readily available . 478 . 491 Not significant 
External training in EC is readily available . 547 . 462 Not significant 
Government support for EC is readily available 7.983 . 006* Significant 
Long term profitability . 254 . 616 
Not significant 
Sales growth . 819 . 
368 Not significant 
Financial resources . 117 . 
733 Not significant 
Market share 2.835 . 096 Not significant 
Company image and client loyalty . 355 . 
553 Not significant 
Sales turnover . 235 . 629 Not significant 
Geographical reach . 
063 . 803 Not significant 
Customer awareness of products 2.021 . 159 Not significant 
Fostering customer relationships . 045 . 
833 Not significant 
Standards of customer service 1.212 . 274 Not significant 
Operational effectiveness . 244 . 623 Not significant 
operational efficiency . 325 . 570 Not significant 
Order handling speed/efficiency . 461 . 499 Not significant 
Marketing cost . 441 . 508 Not significant 
Administration costs . 383 . 538 Not significant 
Total staff costs . 816 . 369 
Not significant 
The results of the Wests showed that 3 out of 39 variables tested indicated 
significant differences (at the 5% significance level) between early and late 
respondents. Although this could suggest non-response-blas, it is however more 
likely to be randomness due to the number of variables tested. It was therefore 
concluded that the overwhelming evidence indicated there was no non-response 
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bias. With this concern addressed, the following descriptive analysis of data was 
conducted. 
6.3 Profile of Responding SMEs 
This section provides background information on the SMEs that participated in 
the survey. The characteristics examined include the sector in which the firm 
operates, geographical location of the firm, firm age, firm legal status, type of 
ownership, firm size, and annual sales turnover. 
6.3.1 Sector 
Table 6.3 indicates that the sample came mainly from the fabricated metal 
products and chemical sector (12.8% each), electrical and electronic (12.3%), 
food and beverages (10.7%), and plastic products (10.2%). 
Table 6.3: Sector of SMEs 
Sector Frequency Percentage 
Textile and apparel 2 1.1 
Food and beverages 20 10.7 
Machinery 11 5.9 
Wood-based products 11 5.9 
Electrical and electronic 23 12.3 
Plastic products 19 10.2 
Transport equipment 4 2.1 
Fabricated metal products 24 12.8 
Pharmaceutical 2 1.1 
Rubber-based products 13 7.0 
Non-metallic mineral products 14 7.5 
Chemical 24 12.8 
Iron and steel 8 4.3 
Others 12 6.4 
Total 187 100 
6.3.2 Geographical Distribution of Sample 
Table 6.4 shows the distribution of the sample throughout the country. The 
largest number of responding firms is found in Selangor with 41.2%, followed by 
Johor, 17.7%, with the northern region, comprised of Penang, Kedah and Perlis, 
16.1%. The percentage of manufacturing firms from these three regions which 
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responded to the survey is 75%. East Malaysia (Sabah and Sarawak) registered 
the lowest response rate of 0.5%. The results also show that the responding 
SMEs are predominantly located in the densely populated regions on the west 
coast of Peninsula Malaysia 
Table 6A Geographical Distribution 
Locations No. of Companies Percentage 
Federal Territory 9 4.8 
Johor 33 17.7 
Melaka 5 2.7 
Negeri Sembilan 15 8.0 
Pahang, T'rengganu, Kelantan 6 3.2 
Penang, Kedah, Perlis 30 16.1 
Perak 11 5.8 
Selangor 77 41.2 
Sabah and Sarawak 1 0.5 
Total 187 100 
6.3.3 Firm Age 
Table 6.5 illustrates that over a third (41.7%) of the SMEs have been in business 
for more than 15 years; a fifth (19.8%) have operated between 11 to 15 years. 
Overall, the results show that more than half (61.5%) of the SMEs in the sample 
are more than ten years old. Over a quarter (28.9%) have been operating 
between 5 to 10 years. Only 9.6 % were founded less than five years ago. The 
result implies that most of the responding SMEs are mature SMEs that have 
accumulated experience in producing their products. 
Table 6.5: Firm Age 
Firm Age Frequency Percentage 
Less than 5 yrs 18 9.6 
5-10 yrs; 54 28.9 
11-15 yrs 37 19.8 
More than 15 yrs 78 41.7 
Total 187 100 
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6.3.4 Legal Status of SMEs 
Table 6.6 shows that the majority of the SMEs (73.8%) are limited SMEs; the 
unincorporated SMEs comprise sole proprietorship (9.1%) and partnership 
(9.6%). However, only 7.5 % of the responding SMEs are public listed SMEs. 
Table 6.6: Legal Status of Firm 
Legal status Frequency Percentage 
Limited company 138 73.8 
Partnership 18 9.6 
Public listed company 14 7.5 
Sole proprietorship 17 9.1 
Total 187 100 
6.3.5 Form of Ownership 
Table 6.7 segregates the sample based on whether the firm is citizen-owned, 
foreign-owned, or joint ownership. The results show that two-thirds of the SMEs 
in the sample are owned by Malaysian citizens, while the remaining SMEs in the 
sample are either foreign-owned, or are under joint ownership between local 
citizen and foreigner. 
Table 6.7: Form of Ownership 
Form of Ownership Frequency Percentage 
Citizen-owned 132 70.6 
Foreign-owned 21 11.2 
Joint foreign/citizen-owned 34 18.2 
Total 187 100 
6.3.6 Number of Employees 
Table 6.8 shows that 43.3% of the sample have fewer than 50 employees. 
According to the definition of SMEs adopted by SMIDEC, these are small-sized 
SMEs. The remaining sample (56.7%) employed 51-150 employees, and is 
classified as medium-sized SMEs. 
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Table 6.8: Number of Employees 
Number of Employees Frequency Percentage 
Fewer than or 50 employees 81 43.3 
51-100 employees 40 21.4 
101 -150 employees 66 35.3 
Total 187 100 
6.3.7 Market Orientation 
As shown in Table 6.9, more than two-thirds of SMEs in Malaysia sell their 
products locally, while only a third export their products to foreign markets. The 
results imply that SMEs from the manufacturing sector in Malaysia are still highly 
dependent on the local market. 
Table 6.9: Market Orientation 
Market Orientation Frequency Percentage 
Export Market 51 27.3 
Domestic Market 136 72.7 
Total 187 100 
6.3.8 Annual Sales Turnover 
Slightly more than 50% of the sample have turnover of more than RM 10 million, 
while 48.1 % have annual turnover of less than RM 10 million, as shown in Table 
6.10. The breakdown also reflected the size of the responding SMEs, and a 
higher proportion of the sample are medium-sized SMEs with annual sales 
turnover of between RM 10 to RM25 million. 
Table 6.10: Annual Sales Turnover 
Sales Turnover Frequency Percentage 
Less than I million 16 8.6 
RM I million to 10 million 74 39.5 
More than RM10 million 97 51.9 
Total 187 100 
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6.4 IT Experience of Responding SMEs 
Many IS studies indicate the adoption of IT among firms relates to prior IT 
experience acquired by them (Yap et al, 1992; Thong, 1999; Goode and 
Stevens, 2002; Wang and Tsai, 2002; Stansfield and Grants, 2003). This section 
describes the IT experience of the SMEs from the sample. The variables 
explored are the number of years firms have been using computers, whether 
firms employed IT staff, annual budget for IT, availability of financial assistance 
for IT to the SMEs, and the perception of IT usage by the SMEs. 
6.4.1 Number of Years Using Computer 
The results in Table 6.11 a show a wide range of IT experience for the sample. 
Overall, it is observed that 86.2% of the responding SMEs have been using 
computers for more than five years. Only 13.8% of the sample have less than 5 
years of computing experience. The results imply that the majority of the SMEs in 
the sample have considerable experience in computing. 
Table 6.11 a: Number of Years Using Computer 
Number of Years Using Computer Frequency Percentage 
Less than 5 years 25 13.8 
6-10 years 63 34.8 
11-15 years 63 34.8 
16-20 years 18 9.9 
More than 20 years 12 6.6 
Total 181 100 
To find out whether firm IT experience is related to firm size, chi-squared test is 
performed between firm IT experience and firm size. Firm IT experience is 
collapsed into two categories, i. e. firm with 10 years or less IT experience, and 
firm with more than 10 years IT experience. The results are shown in Table 
6.11 b. 
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Table 6.11 b: Cross-Tabulation - Firm Size by Firm IT Experience 
10 years or less 
More than 10 Row 
_yýars 
Total 
Firm size Small-sized 38 41 81 
48.1% 51.9% 43.6% 
Medium-sized 50 52 106 
49.0. 51.0% 56.4% 
Column 88 93 187 
Total 48.6% 51.4% 100.0% 
Chi-squared of test between Firm Size and Firm IT Experience 
Value df Asymp. Sig. (2-sided) 
Pearson Chi-Squared 0.15 1 . 90 
From Table 6.11 b, there is no significant relationship between firm size and firm 
IT experience, implying there is no difference in terms of IT experience between 
small-sized and medium-sized firms. 
6.4.2 Employment of IT Staff 
Table 6.12a presents the response for the employment of full-time IT staff among 
the sample. About 66% of the sample did not employ any IT staff, while 23.5% 
had employed fewer than two staff. Overall, the results showed that about 90% of 
the sample had no IT staff, or had fewer than two. It also implies that many 
SMEs may have outsourced the implementation and maintenance of IT to third 
parties. It is also interesting to note in Table 6.12b that there is a relationship 
between firm size and employment of internal IT staff (Chi-squared = 41.692, df = 
2, p<0.001). 
The result in Table 6.12b shows that the majority of small-sized SMEs (91.4%) 
did not employ any IT staff. This is not surprising, as small-sized SMEs usually 
have limited resources to engage such staff. 
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Table 6.12a: Internal IT staff 
Number of IT Staff Frequency Percentage 
None 123 65.8 
1 to 2 IT staff 44 23.5 
More than 2 IT staff 20 10.7 
Total 187 100 
Table 6.12b: Cross-Tabulation Firm Size by Number of Internal IT staff 
No IT staff I-2 IT staff 
More than Row 
staff Total 
Firm size Small-sized 74 6 1 81 
91.4% 7.4% 1.2% 43.3% 
Medium-sized 49 38 19 106 
46.2% 35.8% 17.9% 56.7% 
Column 123 44 20 187 
Total 65.8% 23.5% 10.7% 100.0% 
Chi-squared of test between Firm Size and Number of Internal IT Staff 
Value df Asymp. Sig. (2-sided) 
Pearson Chi-Squared 41.962 
_2 . 
000 
6.4.3 Annual Budget for IT 
As IT investment is closely linked with adoption of IT (Goode and Stevens, 2002; 
Teo and Ranganathan, 2004), a question is also included to ask about the SME 
annual budget for IT. The results are shown in Table 6.13a. 
Table 6.13a: Percentage of Annual Budget Allocated for IT 
% of Annual Budget Allocated for IT Frequency Percentage 
Less than 5% 125 66.8 
5-10% 43 23.0 
11-15% 13 7.0 
16-25% 5 2.7 
over 25% 1 0.5 
Total 187 100 
Almost all the responding SMEs (89.8%) had less than 10% of their annual 
budget allocated for IT, supporting some findings that SMEs placed low priority 
on IT, as reflected in their relatively low annual IT budget. 
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The chi-squared statistic is used to test whether any significant relationship exists 
between firm size and firm's percentage of annual budget for IT. For this 
purpose, percentage of annual budget allocated for IT, were collapsed into two 
categories i. e. Less than 5%, and more than 5% of SMEs annual budget 
allocated for IT. The results of the chi-squared test are presented in Table 6.13b, 
which indicate no significant relationship between firm size and firm annual 
budget for IT. In order words, there is no difference in terms of the percentage of 
SMEs' annual budget allocated for IT between small-sized and medium-sized 
SMEs (at 5% confidence level). 
Table 6.13b: Cross-Tabulation - Firm Size by Percentage of Annual Budget for IT 
5% orless More than 5% 
Row 
Total 
Firm size Small-sized 60 21 81 
74.1% 25.9% 43.3% 
Medium-sized 65 41 106 
61.3% 38.7% 56.7% 
Column 125 62 100 
Total 66.8% 33.2% 100% 
Chi-squared test between Firm Size and Annual Budget for IT 
Value df Asymp. Sig. (2-sided) 
Pearson Chi-Squared 3.370 1 . 07 
6.4.4 Financial Assistance for IT from Government 
Table 6.14a shows less than one-fifth (17.6%) of the respondents from the 
sample have obtained financial assistance in the form of grant from the 
government to embark on e-commerce. The results show a majority of SMEs in 
the sample did not obtain the grant. It implies that majority of the SMEs 
embarked on e-commerce had done so on their own initiative. 
Table 6.14a: SMIDEC E-Commerce Grant 
SMIDEC E-Commerce Grant Frequency Percentage 
With EC Grant 33 17.6 
Without EC grant 154 82.4 
Total 187 100 
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Similarly, the results from the chi-squared test did not indicate significant 
difference between small-sized and medium-sized firms in terms of obtaining 
financial assistance from government. This suggests that both small and 
medium-sized SMEs had to seek funds for the adoption of e-commerce by 
themselves. 
Table 6.14b: Cross-Tabulation - Firm Size by E-Commerce Grant 
Yes No Row Total 
Firm size Small-sized 14 67 81 
17.3% 82.7% 43.3% 
Medium-sized 19 87 106 
17.9% 82.1% 56.7% 
Column 33 154 100 
Total 17.6% 82.4% 100% 
Chi-squared of test between Firm Size and E-Commerce Grant 
Value df Asymp. Sig. (2-sided) 
Pearson Chi-Squared . 013 1 . 91 
6.4.5 Perception of Firm IT Usage 
To gauge the perception of SMEs on their usage of IT, a question about CEOs' 
or top management's perception of their firm's use of IT was included in the 
survey. 
Table 6.115a: Perception of Firm IT Use 
Firm IT Use Frequency Percentage 
Industry leader 9 4.8 
Close follower 33 17.6 
Middle of pack 80 42.8 
Somewhat behind 53 28.3 
Lagging 12 6.4 
Total 187 100 
Table 6.15a shows the distribution of CEO or top management's perception of 
firm IT usage. More than two-thirds (77.5%) of the SMEs in the sample perceived 
their usage of IT is in the middle of the pack or somewhat behind or lagging, 
implying that SMEs perceived themselves as slow to adopt IT. The results of chl- 
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squared test in Table 6.15b show there is no significant difference between 
small-sized and medium-sized firms in their perception on IT usage. 
Table 6.15b: Cross-Tabulation - Firm Size by Firm IT Usage 
Industry Close Middle of Somewhat Lagging Row leader follower the pack behind Total 
Firm Small-sized 1 10 38 26 6 81 
size 1.2% 12.3% 46.9% 32.1% 7.4% 43.3% 
Medium-sized 8 23 42 27 6 106 
0 .0 .0 0 0 56.7% Column 9 33 80 53 12 187 
Total 4.8% 17.6% 42.8% 28.3% 6.4% 100.0% 
Chi-squared test between Firm Size by Firm IT Usage 
Value df Asymp. Sig. (2-sided) 
Pearson Chi-Squared 7.578 4 . 11 
6.5 Respondent Profile 
This section provides background information and characteristics of the 
respondents. Questions included in this study are respondents' current position, 
computing experience, gender, age, educational level, whether or not they had 
attended IT training courses, and their awareness of major e-commerce 
applications. The results are shown and discussed in the following sub-sections. 
6.5.1 Respondent Current Position 
Table 6.16a shows half of the respondents were CEOs or owner/proprietors of 
SMEs. The remaining respondents were either senior managers or managers of 
SMEs. The high hierarchical levels of respondents provided some assurance on 
the validity of responses, as respondents from senior management levels in 
SMEs could generally be expected to be more knowledgeable about their firms' 
e-commerce activities. 
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Table 6.16a: Respondent Current Position 
Position Frequency Percentage 
Owner/Proprietor 12 6.4 
Managing director/executive director 83 44.4 
Senior manager 30 16.0 
Manager 62 33.2 
Total 187 100 
Since CEO / Top management is a major variable for this study that includes 
owner/proprietor, CEO/managing director, senior managers and managers, 
formal tests were conducted to check for survey bias by examining answers 
given by the respondents to variables measuring factors associated with impacts 
on firms. The sample was split into two groups, namely (1) CEO, which 
comprised owners/proprietors and CEO/managing director, and (2) Top 
management, which comprised senior managers and managers. Test statistics 
were computed to test the proposition that the sample distribution of CEO is 
equal to that of top management. The results are shown in Table 6.16b. 
Table 6.16b: CEO and Top management 
Variables measuring CEO Top Levene Test Significant at 
impacts Management 95% level 
Mean S. D Mean S. DF Sig. 
Long term profitability 3.52 . 67 3.50 . 76 2.02 . 88 Not significant Sales growth 3.58 . 74 3.49 . 81 1.11 . 43 Not significant 
Financial resources 3.42 . 81 3.51 . 81 0.16 . 48 Not significant 
Market share 3.55 . 73 3.47 . 81 1.57 . 47 Not significant 
Firm image and client loyalty 3.94 . 62 3.74 . 79 10.76 . 06 Not significant 
Sales turnover 3.73 . 70 3.70 . 70 0.04 . 76 Not significant 
Geographical reach 4.17 . 74 3.90 . 82 0.37 . 02* Significant 
Customer awareness 4.11 . 68 4.03 . 76 0.06 . 49 Not significant 
Customer relationship 3.81 . 77 3.90 . 73 1.13 . 40 Not significant 
Customer service 3.99 . 73 3.86 . 83 2.48 . 48 Not significant 
Operational effectiveness 4.05 . 73 3.90 . 80 1.45 . 40 Not significant 
Operational efficiently 4.01 . 79 3.92 . 81 0.55 . 24 Not significant 
order handling speed 4.01 . 74 4.08 . 86 0.99 . 18 Not significant 
Marketing costs 3.37 . 84 3.37 . 92 0.88 . 46 Not significant 
Administrative costs 3.34 . 88 3.41 . 94 0.54 . 56 Not significant 
Total staff costs 3.20 . 87 3.30 . 99 0.90 . 95 Not significant 
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The p value associated with each test statistic on each variable is insignificant (at 
5% significance level), with only one exception - Geographical reach. Although 
this could suggest bias, it is more likely to be due to randomness, since it 
happened to one out of sixteen variables tested. The overwhelming evidence 
suggests both group of respondents could be treated as one sample. Hence, the 
term CEO and top management would be used interchangeably for subsequent 
discussion. 
6.5.2 Respondent Gender 
Table 6.17 shows that the majority of the respondents in the sample are male. 
Chee (1986) noted that mainly men managed SMEs in Malaysia. On the 
evidence of this sample, the situation has not changed. 
Table 6.17: Respondent Gender 
Gender Frequency Percentage 
Male 141 75.4 
Female 46 24.6 
Total 187 100 
6.5.3 Respondent Age 
Table 6.18 reveals that more than half (55.1 %) of the respondents were above 
40 years of age. The age profile shows a great proportion of middle-aged CEOs 
or top management. The biggest category is in the 40-49 age brackets (37.4%), 
with the remaining 17.7% being above 50 years old. The results are not 
surprising, considering that 61.5% of the SIVIEs are mature firms, more than 10 
years old. It may imply that many of the owners or CEOs of SIVIEs were also 
founders of their business, and had expanded the business over the years. 
Table 6.18: Respondent Age 
Age Frequency Percentage 
20-29 yrs old 24 12.8 
30-39 yrs old 60 32.1 
40-49 yrs old 70 37.4 
Above 50 33 17.7 
Total 187 100 
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6.5.4 Respondent Education Level 
The respondents were also asked about their education background. Table 6.19 
reveals that the majority of the respondents had formal education beyond the 
secondary school level. CEOs or top management with a university degree lead 
about 60% of the SMEs. This profile also suggests that SMEs in Malaysia are 
increasingly led by graduates. 
Table 6.19: Respondent Education Level 
Education Level Frequency Percentage 
Secondary school 22 11.8 
College 50 26.7 
University 115 61.5 
Total 187 100 
6.5.5 Respondent IT Experience 
The respondents' daily use of computers reflects level of awareness and their IT 
experience. Earlier studies show that owners' enthusiasm towards computing is 
also the strongest motivating factor for the growth of IT among small firms (Cragg 
and King, 1993). Table 6.20 shows the breakdown for respondents' daily 
computer use that reflects on their IT experience. 
Table 6.20: Frequency of Computer use 
Computer use Frequency Percentage 
Never use 6 3.2 
About an hour a day 36 19.3 
1 to 2 hours a day 33 17.6 
2 to 3 hours a day 30 16.0 
More than 3 hours a day 82 43.9 
Total 187 100 
The vast majority of respondents used a computer for at least an hour a day. The 
results provide evidence that the majority of the CEOs or top management in the 
sample have experience in using computers. 
127 
The Sample 
6.5.6 Respondent IT Training 
Studies conducted by small business researchers suggest that CEOs and 
employees who are knowledgeable about IT drive IT adoption (Thong, 1999). 
One approach to attain IT knowledge is by attending IT training. 
Tables 6.21 a and 6.21 b reveal that just over half of the respondents (52.7%) had 
undergone IT training courses organised by the private sector, while only 9.6 % 
had attended similar training organised by the government. This implies that 
CEOs and top management, on their own initiative, had picked up sufficient 
knowledge on the usage of IT. It also implies that government have yet to play a 
significant role in providing IT training to CEOs or top management of SIVIEs. 
Table 6.21 a: Attendance at IT Courses Organised by Government 
Attended IT courses (government) Frequency Percentage 
Yes 
No 
17 
160 
9.6 
90.4 
Total 177 100 
Table 6.21 b: Attendance at IT Courses Organised by Private Sector 
Attended IT courses (private) Frequency Percentage 
Yes 98 52.7 
No 88 47.3 
Total 186 100 
6.6 Summary 
This chapter profiled the characteristics of the SMEs, as well as the respondents 
themselves. It also set the stage for further analysis to seek answers for the 
research objectives. 
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CHAPTER 7 
RELIABILITY AND VALIDITY ANALYSIS 
7.1 Factor Analysis 
In an attempt to determine the extent a particular indicator represents a given 
theoretical concept, it is important to assess the validity and reliability of the 
indicator. Construct validity and reliability assessments are conducted to 
ensure the data are rigorous and robust (De Vaus, 1991). 
Construct validity focuses on the extent to which a particular measure relates 
to other measures consistent with theoretically derived hypotheses. It may be 
determined in terms of content, convergent and discriminant validities. 
Content validity assesses if the measurement covers the complete domain of 
a construct. Convergent validity evaluates whether all the variables measuring 
a construct cluster together to form a single construct. Discriminant validity 
measures the degree to which a concept differs from other concepts, and is 
indicated by a measure not correlating very highly with other measures from 
which it should theoretically differ (Churchill, 1979; Kerlinger, 1986). Content 
validity can be established through an extensive process of variables 
selection and refinement in the instrument development, involving domain 
experts. Convergent and discriminant validity can be evaluated using factor 
analysis. 
Diamantopoulos and Schlegelmich (1997, p. 216) define factor analysis as "a 
range of techniques, the aims of which are to describe a large number of 
(metric) variables by means of a smaller set of composite variables (so-called 
'factors') and to aid the substantive interpretation of the data". In other words, 
the main objective of factor analysis is to reduce a wide number of variables 
into more manageable groups of factors. Factor loadings from factor analysis 
are used to indicate the correlation between each score. The higher the factor 
loading, the more significant that attribute is in interpreting the factor matrix 
(Hair et al., 1998). 
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However, before factor analysis can be applied, a number of requirements 
need to be fulfilled. First, the variable under study is generally assumed to be 
a metric measurement (Hair et al., 1998). Diamantopoulos and Schlegelmilch 
(1997, p. 29-30) stated that "if we use ordinal measures as though they were 
interval, we can err seriously in interpreting data and the relationships inferred 
from data, on the other hand, if we abide strictly by the rules, we cut off 
powerful modes of measurement and analysis and left with tools inadequate 
to solve the problems we want to solve". This view also concurs with Kim 
(1975) who suggests that ordinal variables can be treated as interval scales if 
the distortion introduced by assigning numeric values to ordinal categories is 
not very substantial. This is further supported by Kim and Mueller (1978) who 
indicate that many ordinal variables can be given numeric values without 
distorting their underlying properties. This pragmatic view has been widely 
adopted by most social researchers (Diamantopoulos and Schlegelmilch, 
1997). 
Second, an acceptable sample size of at least ten times as many 
observations as there are variables to be analysed (Hair et al., 1998). In this 
study, the sample size is 187 respondents, and the highest number of 
variables to be analysed using factor analysis is 11, i. e. a variable-to- 
observation ratio of 1: 17. The criterion is thus fulfilled. 
Third, the researcher must also ensure that the data matrix has sufficient 
correlations to justify the applications for factor analysis (Hair et al., 1998). 
The correlations among variables can be evaluated using the Bartlett Test of 
Sphericity (BTS) and the Kaiser-Meyer-Olkin (KMO) Measure of Sampling 
Adequacy (MSA) which generates an index that ranges from 0 tol (Hair et al. 
1998). 
For this study, the KMO MSA test, and the BTS are used to test whether or 
not factor analysis can be done. A small KMO test value indicates that factor 
analysis may not be a good option. A KMO that measures more than 0.5 
should be considered appropriate to proceed in factor analysis (Kinnear and 
Gray, 2004). Hair et al. (1998) quoted Kaiser (1970,1974) in proposing MSA 
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measures above 0.80 as "meritorious", in the 0.70s as "middling", in the 0.60s 
as "mediocre", in the 0.50s as "miserable", and below 0.50s as 
"unacceptable". 
The BTS, and its significance level, indicate a relationship among variables in 
the correlation matrix and determine whether factor analysis is an appropriate 
technique to use. What is needed is for the value of sphericity to be large and 
the associated significance level small, that is, less than 0.05. When these 
two conditions are fulfilled, further use of factor analysis is suitable (Hair et al., 
1998). 
7.2 Fixing Number of Factors 
Hair et al. (1998) suggest the following stopping criteria to decide on the 
number of factors to be extracted from factor analysis, namely (1) Latent root 
criterion, (2) Scree test criterion, (3) Percentage of variance criterion, and (4) 
A priori criterion. In practice, many researchers initially use a criterion such as 
latent root as a guideline for the first attempt to identify initial factors. After the 
factors have been interpreted and the practicality assessed, these factors are 
compared with the results obtained based on other criteria. In other words, 
more than one factor solution, with a differing number of factors, is examined 
before deciding on the number of factors. However, the researcher should 
also use his judgement and evaluate whether the factors extracted make 
sense. 
The rationale for the latent roots or eigenvalues criterion is that any individual 
factor should account for the variance of at least a single variable if it is to be 
retained for interpretation. Hair et al. (1998) suggest only the factors having 
latent roots or eigenvalues greater than I are considered significant, while 
those factors with latent roots less than 1 are considered insignificant and are 
disregarded. 
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A scree plot is derived by plotting the latent roots or eigenvalues against the 
number of factors in their order of extraction, and the shape of the resulting 
curve is used to evaluate the cut-off point or the number of factors to be 
extracted (Hair et al., 1998). Typically, a plot has a distinct break between the 
steep slope of factors with large eigenvalues and gradual tailing off associated 
with the rest of the factors. This gradual trailing off is referred as the scree 
(Hair et al., 1998). Cattell (1978) concludes that the extraction of the number 
of factors should stop where the steeply descending curve turns into a gently 
sloping straight line or the scree. Empirical evidence indicates that the point at 
which the scree begins denotes the true number of factors (Churchill, 1995). 
The percentage of variance criterion is based on achieving a specified amount 
of cumulative percentage of total variance explained by a successive number 
of factors extracted. In social science, it is common to consider a satisfactory 
solution that accounts for 60 per cent of the total variance (Hair et al., 1998). 
However, for theoretical or practical reasons, such as not to neglect the 
degree of explanation for the individual variables, research can include as 
many factors as necessary to represent each of the original variables, other 
than focusing on just the total amount of variance explained (Hair et al., 1998) 
The a priori criterion is often adopted if the researcher already knows the 
number of factors to extract before factor analysis is conducted. The 
researcher decides on the number of factors, and instructs the computer to 
stop the analysis when the desired number of factors has been extracted. 
This approach is justified when a study is attempting to replicate another 
researchers work to extract the same number of factors previously identified 
(Hair et al., 1998) 
In this study, a combination of the stopping criteria suggested by Hair et al. 
(1998) will be adopted to determine the number of factors to be extracted. The 
latent root criterion will be used to determine the initial number of factors. The 
scree plot will also be used to determine the number of factors to be extracted 
before the final solution is derived. However, a criticism of the scree is that it 
is sometimes ambiguous as to which is the last scree. According to Cattell 
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(1978), although the scree plot had the most extensive theoretical testing, 
different observers, unless skilled and experienced in using this method, may 
not agree on the number of factors to be extracted. Hence, it is best to bring 
evidence from other sources to decide on number of factors (Cattell, 1978). 
7.3 Factors Associated with EC Adoption 
In this study, separate factor analyses were performed on the technological, 
organisational and external variables to ensure that the ratio of variable 
variables to sample size was maintained at 1: 10 (Hair et al., 1998). Another 
purpose of conducting separate factor analysis is to ensure the stability of the 
factor loadings of the various constructs. During factor analysis, variables 
were retained according to the following criteria: (1) factor loading greater 
than 0.5, and (2) no cross-loading of variables (King and Teo, 1996). In other 
words, variables will be dropped when loadings are less than 0.5, or where 
their loadings are greater than 0.5 on two or more factors (King and Teo, 
1996; Teo et al., 1997). 
Hair et al. (1998) suggest three stages to identify factors before deriving the 
final factor solution. First, the initial unrotated factor matrix is computed to 
provide preliminary indications of the number of factors to extract. The results 
could be compared with factors identified from the scree plot. Next, the factors 
are rotated, and that generally improves interpretation by reducing some of 
the ambiguities which often accompany initial unrotated solutions. The last 
step involved is whether to delete any variables from the analysis or to extract 
a different number of factors. These stages are repeated again by returning to 
the initial extraction stage, extracting factors, and interpreting the factors 
again. 
7.3.1 Factor Analysis on Technological Variables 
To test whether factor analysis was appropriate for the nine technological 
variables, KMO MSA and BTS were carried out on the variables. The results 
are shown in Table 7.1. 
133 
Reliability and Validity Analysis 
Table 7.11: KMO and BTS for Technological Factors 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.730 
Bartlett's Test of Sphericity 625.798 
Significance 0.000 
The KIVIO value for the technological variables was 0.730, indicating the data 
were 'middling', and hence appropriate for factor analysis (Kaiser, 1974). The 
observed BTS value is very large (625.798) and its associated significance 
value is very low (p < 0.001). The results of the KMO MSA and BTS clearly 
indicated the nine technological variables fulfilled the conditions required and 
were thus suitable for subsequent factor analysis 
To determine the minimum number of factors, Hair et al. (1998) suggested 
principal component analysis (PCA) that is concerned with determining the 
minimum number of factors to account for the maximum amount of variance in 
the data. PCA with eigenvalue of greater than 1 .0 is considered significant 
(Everitt and Dunn, 1983), and can be used to determine the factors to extract. 
Table 7.2 presents information regarding the nine possible factors and their 
relative explanatory power as indicated by their eigenvalues. Using the latent 
root criterion, three factors could be retained. However, the scree plot which 
displays graphically the eigenvalues for each factor shows the curve begins to 
flatten out from the fourth factor, which indicates there are four factors present 
(Figure 7.1). In view of the low eigenvalue of the fourth factor (. 674) relative to 
the latent root criterion value of 1.0, this factor was excluded. 
Table 7.2: Results for Extraction of Components for Technological Factors 
Total Variance Explained 
nitial Elnenval ues Extractio Sums of Squa red Loadinas Rotation Sums ofSqua dLoadings 
Component Total % of Vadancel Cumulative % Total ý/o of Variance Cumulative% Total ý/o of Variance Cumulative % 
i- 3.219 35.766 35.766 3.219 35.766 35.766 2,454 27.268 27.268 
2 1.938 21.532 57.298 1.938 21.532 57.298 2.119 23.545 50.814 
3 1.371 15.233 72.531 1.371 15.233 72.531 1.955 21.717 72.531 
4 . 674 
7.486 80.016 
5 . 478 5.314 85.331 
6 . 434 4.818 90.149 
7 . 372 4.130 94.278 
8 . 313 3.475 97.754 19 1 
. 202 
1 2.246 1 100.000 1 
Extraction Method: Principal Component Analysis. 
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Figure 7.1: Scree Plot for Technological Factors 
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In an effort to obtain a theoretically meaningful pattern from technological 
variables, the factors were orthogonally rotated using varimax rotation. This 
technique is the most widely used. The varimax rotation criterion centres on 
simplifying the columns of the factor matrix, and helps to make the pattern of 
technological variables associated with a given factor more distinct (Kim, 
1975). 
Table 7.3: Loadings on Final Three Factors using Varimax Rotation 
Factor I Factor 2 Factor 3 
Low initial set-up costs . 908 
Low maintenance costs . 869 
Low access costs . 795 
Internet connection reliable . 859 
ISP readily available . 854 
Internet speed fast . 441 . 71 V 
Security risk . 876 
Unauthorised access . 803 
Threat from viruses . 724 
Extraction method: Principal Component Analysis 
Rotation Method. ý Varimax with Kaiser Normalisation 
a. Rotation converged in 4 iterations 
The factor loadings of each of the three technological variables and factor 
structures after rotation are shown in Table 7.3. For the nine variables, factor 
analysis had extracted three factors that explained 72.5 per cent of the 
variance. All the nine rotated variables were retained, as there was no cross- 
loading of variables of more than 0.5 observed. 
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Labelling of the factors was carried out next, based on the subjective opinion 
of the researcher to represent the underlying nature of the factors (Hair et al., 
1998). In this study, Factor 1 relates to costs of setting up, operating, and cost 
to access Internet, and is consequently labelled 'Cost of Technology. ' Factor 2 
centres on the reliability of Internet connections, access speed and services of 
ISP, and hence is labelled 'Internet Service Quality'. Factor 3 reflects the 
concern for 'Security and Risk' from unauthorised access and threat from 
Internet viruses. 
7.3.2 Factor Analysis on Organisational Factor 
In testing whether factor analysis was appropriate for the organisational 
variables, similar tests using KMO MSA and BTS were conducted. 
Table 7.4: KMO and BTS for Organisational Factors 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.817 
Bartlett's Test of Sphericity 989.864 
Significance 0.000 
The KMO measure for organisational variables showed a value of 0.817 
(Table 7.4). This reflects a 'meritorious' adequacy, according to Kaiser's 
scale, and appropriateness for factor analysis to be conducted. The large BTS 
of 989.864 and a very low significance level (p > 0.001) provided further 
confidence to conduct factor analysis. Overall, the results from the KMO 
measure and BTS clearly reflect that the seven organisational variables met 
the criteria for subsequent factor analysis. 
Seven organisational variables were subjected to factor analysis. Based on 
the latent root criterion, two factors could be retained (Table 7.5). In Figure 
7.2, scree plot begins to flatten from the second factor, indicating two factors 
can be extracted from factor analysis. Two factors were extracted after the 
variables were rotated using Varimax rotation. The first factor representing 
firm readiness, while the variables aimed at measuring firm business strategy 
and firm orientation were loaded onto a single factor (Table 7.6). 
136 
Reliability and Validity Analysis 
Table 7.5: Results for Extraction of Components for Organisational Factors 
Total Variance Explained 
nitial Eiaenval ues Extractio Sums of Sclua red Loadinqs Rotation Sums ofSaua dLoadinas 
Component Total % of Variance Cumulative % Total ý/o of Variance Cumulative% 
, 
Total % of Variance Cumulative % 
1 4.357 62.236 62.236 4.357 62.236 62.236 3.113 44.476 44.476 
2 1.197 17.104 79.340 1.197 17.104 79.340 2.440 34.864 79.340 
3 
. 492 
7.022 86.363 
4 
. 416 
5.943 92.306 
5 
. 247 
3.523 95.829 
6 
. 212 3.031 
98.860 
7 
. 080 
1.140 100.000 
Extraction Method: Principal Component Analysis. 
Figure 7.2: Scree Plot for Organisational Factors 
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Table 7.6: Loadings on Final Two Factors using Varimax Rotation 
Factor I Factor 2 
Align with firm marketing strategy . 906 
Align with firm business strategy . 896 
Firm tradition of trying new business technologies . 836 
Firm keeps abreast of latest technological . 766 . 330 Adeq`uate IT . infrastructure to support EC . 892 
Adequate funding for EC implementation . 843 
Competent manpower to manage EC . 309 . 804 
However, Factor 1 does not make sense, as the four variables loaded onto 
this factor are measuring differing concepts. The two questions asking 
whether adoption of e-commerce is aligned with firm marketing, and business 
strategy, would logically load onto a single factor which represents alignment 
between e-commerce adoption and firm strategies. Similarly, questions on 
whether firm tradition of trying out new business technologies, and keeping 
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abreast of latest technological developments, were aimed to represent firm 
proactiveness in adopting IT. The results have been validated by studies 
conducted by Teo et al. (1997), and Teo and Pian (2003). 
An alternative approach using the a priori criterion suggested by Hair et al. 
(1998) as stopping criteria for deciding the number of factors to be extracted 
was adopted. According to Hair et al. (1998), an a priori criterion is used 
under circumstances when the researcher knows how many factors to extract 
before undertaking the factor analysis. As seven organisational variables 
logically would comprise three constructs, factor analysis was repeated by 
instructing the computer to stop the analysis when three factors had been 
extracted. 
The seven organisational variables have factor loadings of more than 0.5 and 
loaded onto three factors after rotation (Table 7.7). All seven variables are 
retained, as there are no cross-loadings of variables between factors. 
Although the third factor has a low eigenvalue (. 492), the two variables 
describe the basic nature of the factor, and have high loadings for the 
variables in each of the factors, suggesting it could be treated as separate 
factor. Factor analysis has extracted three factors that explained 86.4 per cent 
of the variance. 
Table 7.7: Loadings on Final Three Factors using Varimax Rotation 
Factor I Factor 2 Factor 3 
Adequate IT infrastructure to support EC . 881 Adequate funding for EC implementation . 853 
Competent manpower to manage EC . 786 . 319 Align with firm marketing strategy . 893 . 332 Align with firm business strategy . 885 . 328 
Firm keeps abreast of latest technological 
. 323 . 845 development 
Firm tradition of trying new business technologies . 387 . 745 
Extraction Method: Principal Component Analysis. 
Rotation Method: Vahmax Wth Kaiser Normalization. 
a. Rotation converged in 5 iterations. 
Factor I relates to firm's readiness to adopt e-commerce in terms of access to 
financial resources, adequate IT infrastructure, and competent manpower to 
manage e-commerce, and is labelled 'Firm Readiness', Factor 2 relates to 
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alignment between e-commerce and business strategy, and marketing 
strategy, and is labelled 'Align with Firm Strategy'. Factor 3 is related to firm's 
proactiveness to adopt new business technologies, and keeping abreast with 
latest technological development, and it is labelled 'Firm Proactiveness'. 
7.3.3 CEO and Top Management Commitment to IT 
The association between CEO and top management characteristics such as 
their commitment to IT was also examined in this study. Cragg (1992) 
included the number of hours the CEO spent at the computer terminal as a 
measure of CEO personal commitment to IT. Magal and Lewis (1995) 
perceive CEO IT knowledge, reflecting the level of involvement in firm 
computerisation effort, measured in terms of CEO's awareness of, familiarity 
with, exposure to, or working knowledge of technology. 
The term CEO and top management IT commitment adopted by this study 
refer to attitudes of CEO and top management towards IT, reflected in their IT 
knowledge, and their personal IT usage. 
In this study, the variable for measuring CEO personal IT usage that reflects 
their IT experience use with a single item is adapted from Cragg (1992). CEO 
or top management IT knowledge measure is adapted from Magal and Lewis 
(1995), using a single item covering seven web-based software packages. 
Due to the nature of measurement scale for measuring CEO IT knowledge, 
factor analysis cannot be performed. An alternative approach is used to 
operationalise CEO and top management commitment variables which are 
shown in Table 7.8 
Table 7.8: CEO or Top Management Commitment to IT Variables 
Variable Operationalisation Mean SID 
CEO or top management Number of hours spent using the 3.78 1.278 
computing experience computer 
CEO or top management CEO awareness, familiarity with, 
IT knowledge exposure to, and working knowledge 
of seven web-based software 
packages 
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CEO and top management computing experience is examined using a binary 
variable that took only two values (i. e. 0,1), and scored using dummy 
variable coding, by assigning a value of I for CEO with computing experience, 
and 0 for CEO who has low computing experience. 
Summated scales are used to represent CEO and top management IT 
knowledge. This approach, by combining several variables that measure the 
same concept into a single variable, increased the reliability of the 
measurement through multivariate measurement (Hair et al., 1998). 
7.3.4 Factor Analysis on External Factors 
Similar to previous analysis, KMO and Bartlett tests were conducted to test 
the appropriateness of the seven external variables for factor analysis. 
Table 7.9: KMO and BTS for External Factors 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. . 703 
Bartlett's Test of Sphericity 632.699 
Significance 0.000 
KMO measure for external variables showed a value of 0.703. This indicates 
a 'middling' adequacy (Kaiser, 1974), and hence appropriate for use in factor 
analysis. The observed large BTS value of 632.699, and its significance level 
of less than 0.001 provide further support for the variables to be used in 
subsequent factor analysis (Table 7.9). 
The results from the initial run of factor analysis indicate that there are two 
factors with eigenvalues of more than I (Table 7.10). Based on Figure 7.3, it 
can be observed that the scree plot curve begins to flatten out after the 
second factor, which provides initial indication that there are only two factors 
present. 
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Table 7.10: Results for Extraction of Components for External Factors 
Total Variance Explained 
nitial Elcienval ues Extraction Sums of Sau red Loadings Rotation Sums of Sguared Loadinq 
_s Component Total % of Variance lCumulative % Total % of Vadance lCumulative % Total ý/o of Variance Cumulative% 
1 2.698 38.540 38.540 2.698 38.540 38.540 2.548 36.394 36.394 
2 2.261 32.294 70.834 2.261 32.294 70.834 2.411 34.439 70.834 
3 . 686 9.795 80.629 
4 
. 559 
7.985 88.614 
5 
. 385 
5.497 94.111 
6 
. 307 
4.384 98.495 
7 . 105 1.505 100.000 
eAraction metnoa: ennapai uomponent Anaiysis. 
Figure 7.3: Scree Plot for External Factors 
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Table 7.11: Loadings on Final Two Factors using Varimax Rotation 
Factor 1 Factor 2 
Pressure from competitors . 875 Pressure from customers . 802 
Pressure from suppliers . 793 
Pressure from government . 706 
External training in EC readily available . 941 
External EC expertise readily available . 934 Government support for EC readily available . 786 
Extraction method. Principal Component Analysis 
Rotation Method. Varimax with Kaiser Normalisation 
a. Rotation converged in 3 iterations 
Factor analysis using Varimax rotation also managed to extract two factors 
with eigenvalues more than 1. Both factors explain 70.8 per cent of the 
variance. All seven rotated external variables are retained, as these variables 
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have a factor loading more than 0.5, and there is no cross-loading of variables 
(Table 7.10). 
Factor 1 is labelled 'External Pressure', as it implies pressure encountered by 
firms from competitors, government, suppliers and customers. Factor 2 is 
labelled 'External Support', as it relates to accessibility to support from 
consultants, vendors, government and other external expertise. 
7.4 Factor Analysis of Electronic Commerce Impact 
As discussed in the early section, factor analysis was used to discover 
whether a small number of components or underlying factors accounted for 
most of the variance in variables. The variables used to measure e-commerce 
impact were derived from prior empirical studies (discussed in Chapter 5), and 
were adapted to suit this research context. Pre-testing of the variables was 
conducted to ensure content validity, and the variables were deemed relevant 
from the practical perspective. 
Similarly, convergent and discriminant validity of the variables were evaluated 
using principal component factor analysis. Similar criteria of eigenvalue 
greater than 1, factor loadings greater than 0.5, and a well-explained factor 
structure used to analyse technological, organisational and external variables 
were also used to analyse the latent dimensions of e-commerce impact 
variables. Two dimensions were examined in terms of firm overall 
performance and types of benefits gained by firms as a result of e-commerce 
adoption. 
As explained in Chapter 5, five measures of firm performance are employed in 
this research: (1) Long-term profitability, (2) Sales growth, (3) Financial 
resources, (4) Market share, and (5) Firm image and client loyalty. The 
performance variables were measured using a 5-point Likert scale. Similarly, 
eleven benefits variables measured using such a scale was used to discover 
underlying dimensions characterising the benefits of e-commerce. Tests were 
conducted to decide whether the variables were appropriate for summarising 
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the underlying factors (e-commerce impact). Computation of the correlation 
matrix was carried out on the performance and benefits variables. KMO MSA 
and BTS were used to summarise the entire correlation matrix. 
7.4.1 Impact on Firm Performance 
In testing whether factor analysis was appropriate for the firm performance 
variables, KMO and Bartlett were used, with results shown in Table 7.12. 
Table 7.12: KMO and BTS for Performance Factor 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. . 859 Bartlett's Test of Sphericity 443.587 
Significance . 000 
From Table 7.12, the KMO measure for firm-performance variables showed a 
value of 0.859. This indicates a 'meritorious' adequacy, according to Kaiser 
(1974), and hence appropriate for use in factor analysis. The observed BTS 
value is also large (443.587) and its associated significance level is very low 
(p < 0.001). Combining the results of both KMO and BTS, the variables used 
in the performance measure met the conditions, and were appropriate for 
subsequent factor analysis. 
One factor was extracted with factor loading of more than 1. The eigenvalues 
of each performance variables are given in Table 7.13. The scree plot steeply 
descending curve turns into a gentle sloping scree after the first factor (Figure 
7.4). 
Table 7.13: Results for Extraction of Components for Performance Factor 
Total Variance Explained 
Initial El_qenvalues Extractio n Sums of Squa d Loadinos 
Comi)onent Total % of Variance Cumulative % Total %of Variance Cumulative% 
1 3.317 66.343 66.343 3.317 66.343 66.343 
2 
. 600 11.991 
78.335 
3 . 476 9.525 87.860 
4 . 325 
6.501 94.361 
5 
. 282 
5.639 100.000 
Extraction Method: Principal Component Analysis. 
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Figure 7.4: Scree Plot for Firm Performance Factor 
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The factor loadings of each performance variable and factor structure after 
rotation are given in Table 7.14. All variables have factor loading values 
greater than 0.6 and, interestingly, all the variables form a single factor that 
explains 66.3 per cent of the variance. The scree plot test provides further 
support for the single factor extracted. This indicates that there is a high 
degree of confidence in the factor solution for the variables used in the 
measure of firm performance. 
Table 7.14: Loading on Final Single Performance Factor 
Factor 1 
Market share . 862 
Long-term profitability . 857 
Sales Growth . 835 
Financial Resources . 799 
Firm image and client loyalty . 709 
Extraction method: Principal Component Analysis 
Rotation Method: Vatimax with Kaiser NorTnalisation 
a. Only one component extracted The solution cannot be rotated 
7.4.2 E-Cornmerce Benefits 
The KMO value for e-commerce impact variables was 0.840. It implies the 
data were 'meritorious' and appropriate for factor analysis (Kaiser, 1974). A 
very large BTS value of 1434.931, and a very low significance value (Table 
7.15) again indicate the variables clearly fulfilled the required conditions and 
were suitable for subsequent factor analysis. 
144 
Reliability and Validity Analysis 
Table 7.15: KMO and BTS for Benefit Factors 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. . 840 
Bartlett's Test of Sphericity 1434.931 
Significance . 000 
Table 7.16 contains data of three possible factors based upon the latent 
criterion with eigenvalue of more than 1. These three factors together had 
explained 78.3 per cent of the variance. The scree plot provides graphically 
support that there are three predominant factors (Figure 7.5). 
Table 7.16: Results for Extraction of Components for Benefit Factors 
Total Variance Explained 
Initial Elqenval es Extractio Sums of Squ d Load1nas Rotation Sums of Soua d Loadinas 
Component Total % of Va dance Cumulative % Total %of Variance Cumulative % Total 1 % of Variance Cumulative % 
1 5.208 47.341 47.341 5.208 47.341 47.341 3.009 27.358 27.358 
2 2.257 20.521 67.862 2.257 20.521 67.862 2.999 27.265 54.622 
3 1.151 10.463 78.324 1.151 10.463 78.324 2.607 23.702 78.324 
4 . 541 4.920 83.244 
5 . 481 4.375 87.620 
6 . 390 3.548 91.167 
7 
. 252 2.291 93.459 
8 
. 234 2.124 
95.583 
9 
. 205 1.863 
97.446 
10 . 158 1.433 98.878 
11 . 123 1.122 100.000 
Extraction Method: Principal Component Analysis. 
Figure 7.5: Scree Plot for E-commerce Benefit Factors 
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Table 7.17: Loading on Final Three Factors using Varimax Rotation 
Factor 1 Factor 2 Factor 3 
Geographical reach . 808 
Customer awareness of products . 787 . 303 
Sales turnover . 768 
Fostering customer relationships . 711 . 396 
Standards of customer service . 628* . 577* 
Operational efficiency . 910 
Operational effectiveness . 879 
Order handling speed/efficiency . 863 
Administration costs . 929 
Total staff costs . 924 
Marketing cost . 892 
*Variable dropped from subsequent factor analysis 
Extraction method., Principal Component Analysis 
Rotation Method: Varimax with Kaiser Normalisation 
a. Rotation converged in 5 iterations 
The factor loadings of the rotated variables and their factor structures are 
presented in Table 7.17. However, one variable 'Standard of customer 
service' is grouped in both Factor 1 and Factor 2. The variable was dropped. 
All the ten remaining variables were then re-entered for factor analysis. The 
final results are shown in Tables 7.18 to 7.20. 
Table 7.18: KMO and BTS for Benefit Factors 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. . 810 
Bartlett's Test of Sphericity 1228.718 
Significance . 000 
The KMO and BTS values indicate that the variables again clearly fulfilled the 
required conditions, and were suitable for subsequent factor analysis (Table 
7.18). 
Three factors were identified based on the latent criterion of eigenvalues of 
more than (Table 7.19). Scree plot indicates three factors could be extracted 
(Figure 7.5). There is no cross-loading of variables between factors. The 
factor loadings of each benefits variable, and their factor structures after 
rotation are shown in Table 7.20. 
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Table 7.19: Results for Extraction of Components for Benefit Factors 
Total Variance Explained 
Initial Eloenval es Extractio Sums of Squared Loadinas Rotation Sums ofSqua dLoadincis 
Component Total % of Variance Cumulative % Total 
1 % of Variance Cumulative% Total % of Variance Cumulative% 
l 1 -- 4.560 45.596 45.596 4.560 45.596 45.596 2.691 26.907 26.907 
2 2.216 22.163 67.758 2.216 22.163 67.758 2.636 26.363 53.269 
3 1.149 11.491 79.249 1,149 11.491 79.249 2.598 25.980 79.249 
4 . 528 
5.284 84.533 
5 
. 425 
4.246 88.779 
6 
. 377 
3.767 92.545 
7 
. 250 
2.505 95.050 
8 . 205 
2.055 97.105 
9 . 165 
1.650 98.754 
10 . 125 
1.246 100.000 
Extraction Method: Principal Component Analysis. 
Figure 7.6: Scree Plot for E-commerce Benefit Factors 
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Table 7.20: Loading on Final Three Factors using Varimax Rotation 
Factor 1 Factor 2 Factor 3 
operational efficiency . 913 
Operational effectiveness . 883 
Order handling speed/efficiency . 868 
Geographical reach . 814 
Customer awareness of products . 309 . 793 
Sales turnover . 782 
Fostering customer relationships . 389 . 694 
Administrative costs . 931 
Total costs . 924 
Marketing costs . 891 
Extraction method. - Principal Component Analysis 
Rotation Method. ý Varimax with Kaiser Nonnalisation 
a. Rotation converged in 5 iterations 
147 
Reliability and Validity Analysis 
Factor 1 is labelled 'Operational Benefits, related to operation efficiency, 
operational effectiveness, and order handling speed. Factor 2 is labelled 
'Strategic Benefits', related to benefits derived from greater market reach, 
customers' awareness of the products, and the effects on sales turnover as a 
result of e-commerce adoption. Factor 3 is labelled 'Costs Benefits', related to 
gains from reduced administration costs, marketing costs, and total staff 
costs. 
7.5 Reliability Assessment of Constructs 
Reliability is an assessment of the degree of consistency between multiple 
measurements of a variable. Two measures of reliability, first, test-retest, and 
second, internal consistency, can be used to assess reliability of constructs. 
Test-retest consistency is measured between the responses for an individual 
at two points in time. The objective is to ensure that responses are not too 
varied across a time period, so that a measurement taken at any point is 
reliable (Hair et al., 1998). 
This study is a cross-sectional one using several variables to measure key 
concepts related to adoption factors and impact of e-commerce on SMEs. A 
diagnostic measure in the form of a reliability coefficient is computed to 
assess internal consistency of the scale. Cronbach's alpha is used because it 
is the most widely used measure to ascertain the coefficient of reliability (Hair 
et al., 1998). 
The philosophy behind Cronbach's alpha is that we assume that the variables 
on a scale are positively correlated with each other because they are 
measuring, to a certain extent, a common entity. If these variables are not 
positively correlated with each other, there is no reason to believe that they 
are correlated with other possible variables we may have selected from a 
universal set of possible variables. In such case, we do not expect to see a 
positive relationship between this scale and other alternative scales designed 
to measure the same common entity (De Vaus, 1991) 
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7.5.1 Reliability of Scales 
The factor analysis established above demonstrated the construct validity of 
the twelve factors. Having decided which variables are worth including in the 
final factors, each scale reliability score is then calculated and rechecked for 
this sample, using the test for reliability. Therefore, the next step is to test the 
internal consistency of each factor, using Cronbach's alpha. 
Hair et al. (1998) quoted from Robinson et al. (1973,1991) that generally the 
lower limit for Cronbach's alpha is 0.7, and it may be decreased to 0.6 in 
exploratory research. Nunnally (1978) further suggested that an average 
reliability score of 0.70 would suffice for basic research. 
7.5.2 Summary of Scales Reliability 
The twelve multi-variables factors used in this study underwent several 
successive reliability testing treatments. The statistical information for the 
twelve factors is given in Table 7.21. The results show that Cronbach's alpha 
scores are 0.75 or higher. Since the lowest score is 0.75, i. e. Security and 
Risk, all the constructs are deemed to have adequate reliability. 
Table 7.21: Summary of Reliability Test for Final 12 Scales 
Factor No. of Variables Alpha-value 
Cost of technology 3 0.857 
Internet service quality 3 0.801 
Security and risk 3 0.750 
Firm readiness 3 0.862 
Align with firm strategy 2 0.957 
Firm proactiveness 2 0.855 
External pressure 4 0.808 
External support 3 0.858 
Firm performance 5 0.872 
Operational benefits 3 0.925 
Strategic benefits 4 0.831 
Costs benefits 3 0.916 
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7.6 Summary 
This chapter dealt with two measurement of critical importance, namely the 
reliability and validity of scales. Both aspects were defined with details 
necessary in the application of each aspect to the present research. 
Validity of each of the twelve factors used in this study was assessed using 
factor analysis. Apart from one variable, namely 'standard of customers' 
service' that was loaded on two factors, other factor loadings emerged with a 
simple factor structure, and each factor's variables were loaded fairly 'cleanly' 
on the target factor. The data support the construct and discriminant validity 
and reflect favourably on the factorial validity of factors. 
Apart from the two variables representing CEO and top management 
commitment, reliability of the twelve factors was assessed using Cronbach's 
alpha. The factors have all shown to meet the reliability level suggested by 
Nunnally (1978) that an average reliability score of 0.70 would suffice for 
basic research. All the factors exceed Cronbach's alpha 0.70. Thus it is fair to 
conclude that the factors are all reliable, as they showed stability across the 
units of observation. The results of reliability and validity analysis gave early 
indications of confidence in the research design as a whole. It also means that 
much confidence could be placed in the research results obtained by using 
these factors for data analysis, where correlation and multinomial logistic 
regression are applied to the research variables, following the research model 
in the research framework (Chapter 9). 
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CHAPTER 8 
E-COMMERCE ADOPTION AND IDENTIFYING ADOPTION GROUPS 
8.1 Introduction 
This chapter describes the use of the framework proposed in Chapter 3 to 
measure and characterise e-commerce adoption by the Malaysian SMEs. The 
presentation of this chapter begins with CEO or top management awareness of 
various e-commerce applications included in the study. This is followed by 
detailed description based on the level and extent of adoption; the issue of 
applications' abandonment will also be discussed; and the development of a 
framework to measure and characterise e-commerce adoption. 
8.2 Adoption Profile 
The respondents were asked to identify the types of e-commerce application 
adopted by their firms and, at the same time, to indicate the extent of usage for 
each application. It is aimed to provide a description on the current state of e- 
commerce adoption among SMEs. It is also aimed to provide answers to 
questions on what applications have been adopted and how these applications 
have been used among SIVIEs. 
8.2.1 Respondent Awareness 
Diffusion is a process by which an innovation is communicated through other 
channels, over time, among members of a social system (Rogers, 1995). All 
stages of the innovation diffusion process, i. e. knowledge, persuasion, decision, 
implementation and confirmation, are related to the need for information in order 
to move from one stage to another. Understanding the knowledge and 
awareness of potential adopters is considered as an important element to 
understand innovation adoption behaviour (Zaltman et al., 1973; Rogers, 1995). 
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Table 8.1 indicates a wide range of awareness level among the sample. More 
than 90% of the respondents are aware of e-commerce applications such as e- 
mail, online brochure, catalogue, enquiry and order. The awareness of other 
transactional applications such as online billing, payment, stock checks and order 
tracking ranges from 66% to 79%. Overall, about two-thirds of the respondents 
are aware of all the e-commerce applications undertaken for this study, since the 
lowest percentage was stock checks at 67%. 
Table 8.1: Awareness of Electronic Commerce Applications 
E-Commerce Application Aware % Unaware % Total % 
E-mail 99 1 100 
Brochure 98.4 1.6 100 
Catalogue 99 1 100 
Enquiry 95.3 4.7 100 
Order 90.6 9.4 100 
Billing 79.7 20.3 100 
Payment 79.2 20.8 100 
Stock check 66.7 33.3 100 
Order tracking 69.8 30.2 100 
8.2.2 Level of Adoption 
The level of e-commerce applications' adoption is the aggregate adoption of 
three categories of usage, namely application adopted either on a trial, parallel or 
substitution basis. It provides an initial picture of types of applications adoption by 
Malaysian SMEs. Figure 8.1 illustrates the distribution of e-commerce 
applications adopted by these SMEs. The results show that e-mail is the most 
widely adopted (96.8%), followed by online brochure (84.5%), and online 
catalogue (82.4%). Over three-quarters (75.5%) of the SMEs have also adopted 
online request for quotation (RFQ), while 65.8% have adopted online order. Only 
40.6% of the SMEs have adopted online billing, and 35.8% online payment. 
Applications with low adoption rate among the SMEs are online stock checks and 
online order tracking, with adoption rates of 17.6% and 18.7%, respectively. 
These two applications are mainly used for logistics and inventory management 
that required them to be integrated with the back-office systems. 
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Figure 8.1: Level of Adoption 
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Figure 8.2 shows the number of e-commerce applications adopted by SMEs. it 
is observed that only 12.3% of SMEs had adopted all nine e-commerce 
applications. The findings also showed about half of the SMEs (46.5%) had 
adopted between 4 to 6 applications. Whilst previous studies have tended to 
focus only on levels of adoption, this study considers not only levels of e- 
commerce adoption, but also other aspects of e-commerce diffusion, including 
levels of awareness of e-commerce, the extent of e-commerce usage in SMEs, 
and the points at which e-commerce is abandoned. The rest of this chapter is 
devoted to an examination of these other aspects of e-commerce diffusion in 
Malaysian SMEs. 
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Figure 8.2: Number of Applications Adopted 
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8.2.3 Extent of Usage 
Four indicators are used to measure e-commerce application usage: 
1. We are not currently using this application at all. 
2. We are currently trying out this application (Trialling) 
3. We are currently using this application along with other traditional methods 
(Parallel usage). 
4. We are currently using this application and no other traditional methods 
(Substitution). 
Figure 8.3 indicates e-commerce application diffusion using the above indicators. 
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Figure 8.3: Extent of Usage 
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From Figure 8.3, it is observed that online stock checks and order tracking are 
the least adopted e-commerce applications. For those SIVIEs that have adopted 
these two applications, they are mainly used on a trial or parallel basis. About 1% 
of the SIVIEs have substituted traditional methods of stock checking and order 
tracking with an online inventory management system. 
SIVIEs that have adopted online billing and online payment are found to use these 
applications mainly on a parallel basis. In other words, these SMEs are still using 
traditional business transaction methods such as sending bills or invoices by mail 
or fax, and receiving payments by cheques. 
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A similar trend can be observed for the remaining applications, namely online 
order, RFQ, online catalogue, online brochure, and e-mail. SMEs have adopted 
these applications mainly on a parallel basis which is using them along with other 
traditional business transaction methods. 
It is observed across the nine e-commerce applications that e-mail showed the 
highest level of parallel usage; in contrast, on-line stock checks and order 
tracking showed the lowest level. The applications with higher percentages 
currently used on trial by SMEs are online orders (15.5%), RFQ (13.9%), online 
billing (13.9%), online payment (12.3%), and online catalogue (10.7%). 
Applications that have been substituted for traditional business methods are e- 
mail (9.1%), online brochure (8.6%), and online catalogue (8.0%). Applications 
with very low substitution rates are online billing (0.5%), online payment (1.1%), 
online stock checks (1.1%), and online tracking (1.1%). Overall, the results 
illustrate very few SMEs have substituted conventional business methods with e- 
commerce applications. 
8.3 Abandonment of E-commerce Applications 
The study also sought to examine issues related to technology abandonment. 
Table 8.2 shows the type of applications abandoned by SMEs after they had 
initially adopted them. Open-ended questions were included to solicit the reason 
or reasons why these applications had been abandoned. 
Seven from a total of 187 (3.8%) of the SMEs in the study had abandoned at 
least one of the applications. Although only a very small number of SMEs from 
the samples had abandoned e-commerce applications after initially adopting 
them, it could however provide empirical evidence to support Rogers (1995) that 
discontinuance could occur in the process of innovation adoption. The types of 
applications abandoned are shown in Table 8.2. 
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Table 8.2: E-Commerce Abandonment 
Applications Abandoned after 
trialling 
Abandoned after 
parallel usage 
Abandoned after 
substitution 
Online brochure 3 
Online catalogue 2 
RFQ 1 
Online order 2 2 
Online billing 2 1 
Online payments 1 1 
Stock checks 1 1 
Order tracking 2 1 
Identifying the applications being abandoned was the first stage to explore the 
issues of e-commerce abandonment. The next stage was to identify the 
underlying reasons why seven SMEs from the sample had abandoned these 
applications. The respondents were requested to provide the reason or reasons 
for abandoning e-commerce applications, using open-ended questions. The 
output is displayed in Figure 8.4. 
Figure 8.4: Reasons for Abandoning E-Commerce Applications 
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The majority of the seven SMEs rejecting e-commerce applications have cited 
lack of support from customers. Their customers prefer to use traditional 
business methods such as telephone, fax, postal services, and face-to-face 
meetings. It implies that customer demand is one of the key motivators to 
continue adopting e-commerce applications. 
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The second largest segment from the seven SMEs cited lack of technical 
support. SMEs appear to have been concerned about the real lack of tangible 
support from vendors or external consultants in providing assistance when they 
needed it. 
The third group cited lack of resources relating to the costs of operating and 
maintaining e-commerce operations. It appears some SMEs lack financial 
resources or are unwilling to devote slack financial resources to adopt e- 
commerce applications. 
The next group perceived little or not much effect, and could not see any benefits 
to using some of the applications. Interestingly, the last reason appears that 
businesses in Malaysia still insist on obtaining proof of business transaction, 
either verbally by telephone, face-to-face meetings or by documentary proof of 
business dealings. 
8.4 Adoption Grouping Approach 
The previous sections describe the current state of e-commerce adoption by 
exploring the level of adoption and the extent of usage. The next section 
describes the adoption patterns and details an alternative approach to measure 
and characterise e-commerce adoption specifically for Malaysian SMEs. Prior 
studies on e-commerce adoption have identified an adoption framework, mainly 
using cluster analysis (e. g. Daniel et al., 2002: White et al., 1998). This study 
proposes an alternative framework to characterise the nature of e-commerce 
adoption based on two dimensions, namely (1) level of e-commerce applications 
adopted, and (2) extent each of the applications has been used. 
8.4.1 Cluster Analysis Approach 
Cluster analysis is a group of techniques whose purpose is to produce a 
classification of respondents (Hair et al., 1998). The intention is to produce 
homogeneous groupings-based responses. According to Hair et al. (1998), when 
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adopting cluster analysis, researchers should complement strictly empirical 
judgement with any conceptualisation of theoretical relationships that may 
suggest a natural number of groups. 
In this aspect, cluster analysis is perceived to rely on researcher's judgement 
(Ketchen and Shook, 1996). Regar and Huff (1993) also point out that, too often, 
clustering dimensions seem to be selected haphazardly. Clusters that are being 
identified without sound theoretical foundation may not reflect real conditions, 
and they are simply just statistical artefacts (Thomas and Venkatraman, 1998). 
Hence outcomes based upon these clusters could be questioned. 
Despite these drawbacks, cluster analysis still appears to be a popular tool used 
by researchers for identifying clusters. For example, White et al. (1998) and 
Daniel et al. (2002) used a cluster analysis approach to cluster small businesses 
into four stages of e-commerce adoption. Daniel et al. (2002) used the groups 
identified to examine links between adoption and factors that influence the 
adoption of e-commerce. Their findings provide evidence of a link between 
adoption stages with contextual variables, namely industry sector, geographical 
region, proportion of goods exported, and number of years firms are in business. 
In this particular study, adoption and extent of usage were being split under the 
headings of 'on trial', 'parallel usage' and 'substitution', and it is far from clear 
how an appropriate metric could be constructed for these to create the distance 
function required in most clustering algorithms. For this reason, a visual 
approach to clustering was used. The dimensions, namely the level of adoption, 
consisting of nine types of applications, and the extent of usage, were structured 
in a manner to capture information on the nature of adoption. 
The initial aim was to identify the number of distinct adoption patterns within the 
sample. This was followed by examining segments that were formed based on 
corresponding adoption characteristics represented by two dimensions, i. e. the 
level of adoption, and extent of using each application. By identifying 'similar 
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SMEs on the basis of these two dimensions, distinct groups were formed which 
were then used for further examination. This approach provides a rich source of 
information by combining the dimensions of adoption and implementation of e- 
commerce in a matrix table. 
8.4.2 Clustering Using Visual Approach 
This research was an exploratory study in the area of innovation diffusion. A 
visual approach was employed to identify the various types of e-commerce 
adoption patterns. This approach was adopted because the measure was 
designed to capture the adoption in both dimensions, i. e. types of applications 
adopted (level of adoption) and current state of use (extent of usage). A non- 
metric scale was used to measure the extent of e-commerce usage which has 
been discussed in Chapter 3. 
As a first attempt to explore adoption patterns using an ad hoc and data-driven 
approach, many of the decisions made were largely based on practical 
judgement, and on a trial and error basis, to obtain the most logical number of 
adoption groups. 
The task began by examining the nine e-commerce applications representing the 
level of e-commerce adoption. Descriptive statistics displaying frequency 
distribution of each application variable were computed. The results indicated 
that simple applications were adopted first, before SMEs embarked on more 
complex applications. The sequencing of e-commerce applications by frequency 
was rearranged in a descending order, with e-mail which had the highest number 
of adopters placed first, while stock checks was placed last, because it was the 
least adopted applications among the SMEs. This was also consistent with the 
literature, which suggests that costs, technological demands and complexity 
were perceived to increase at the later stages of adoption (e. g. Nambisan and 
Wang, 1999; Parish et al., 2002; Rao et al., 2003). 
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8.4.3 Transferring Data to Spreadsheet. 
The data describing the level of adoption and extent of usage were transferred 
from SPSS to Microsoft Excel spreadsheet for easy manipulation. To simplify the 
calculation process and help to display the visual results clearly, the original 
categorical scale representing the extent of usage; 1= not using, 2= used on 
trial, 3= parallel usage, and 4= substitution, was modified (Figure 8.5). This was 
to simplify the calculations and help to display the outcomes prominently. The 
revised measures of extent of usage were 0= not using, I= used on trial, 2 
parallel usage, and 3= substitution (Figure 8.6). 
Figure 8.5: Spreadsheet with Original Measures of Extent of Usage 
Email Brochure Cataloqu RFQ Order Billing Pay Track Stock 
3 1 1 1 2 1 1 1 1 
4 4 4 4 1 1 1 1 1 
3 3 2 2 2 1 1 1 1 
3 3 3 2 2 1 1- 1 1 
3 31 31 21 21 11 11 11 1 
3 1 1 1 3 1 1 
3 4 1 1 3 1 1 
Figure 8.6: Spreadsheet with Revised Measures of Extent of Usage 
Email Brochure Catalogue RFQ Order Billing Pay Track Stock 
2 0 0 0 1 0 0 0 0 
3 3 3 3 0 0 0 0 0 
2 2 1 1 1 0 0 0 0 
2 2 2 1 1 0 0 0 0 
2 2 2 1 11 0 0 0 0 
2 0 0 0 2 0 0 0 0 
2 3 0 0 2 0 0 0 0 
The number V representing "not using", was replaced by a blank cell on the 
spreadsheet (Figure 8.7). This was to allow patterns to be displayed more 
clearly. However, this had no influence on the computations to create a unique 
number for each SME. 
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Fie 8.7: Spreadsheet with '0' (non-usage) Deleted 
Email Brochure Catalogue RFQ Order Billing Pay Track Stock 
2 
3 3 3 3 
2 2 1 1 
2 2 2 1 1 
2 2 2 1 1 
2 2 
2 3 2 
The spreadsheet would now display only three measures of usage; 1= used on 
trial; 2= used on parallel basis, and 3= substitution. The different measures 
representing extent of usage were then differentiated in different colours or 
shades. This helped to further enhance the visibility of the patterns and assist in 
the task of interpretation using a visual approach (Figure 8.8). 
Figure 8.8: Spreadsheet with Differentiated Measures of Extent of Usage 
Email Brochure Catalogue RFQ Order Billing Pay Track Stock 
2 
3 3 3 3 
2 2 1 1 
2 2 2 1 
2 2 2 1 1 
2 2 
2 3 2 
8.4.4 Identifying Meaningful Patterns 
The next stage in the visual approach was to identify the number of adoption 
patterns which were present in the sample. In order to do this, each unique 
pattern ought to be displayed separately. All SMEs with identical patterns were 
grouped together, and the number of different patterns counted. 
in order for these adoption patterns to be displayed, each pattern would need to 
be represented with a unique number. SMEs could not possibly have the same 
number if their adoption patterns were different. Multipliers were assigned to 
each of the nine applications (level of adoption) to magnify each distinct pattern 
being displayed, separating those SMEs with different patterns and grouping 
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together those with identical patterns. The extent of usage was measured with a 
categorical scale ranging from 0 to 3, to generate the unique number. 
8.4.5 Choice of Multipliers for Level of Adoption 
The choice of multipliers assigned to the applications was crucial in order for 
each distinct pattern to be identified and displayed separately. 
One approach was to assign multipliers based on the number of digits 
corresponding to the number of e-commerce applications. For example, the first 
application would be allocated a single digit number, followed by a two-digit 
number for the second application, a three-digit number for the third application 
and so on. This was done by using an increasing power of 10. After the first 
application being assigned a single digit number "1", this was followed by 10 for 
the second application, 100 for the third application, and the ninth application 
was represented by a nine-digit number i. e. 100,000,000 (Figure 8.9). The 
outcome of the unique numbers would be arranged in a triangle shape. 
Figure 8.9: Multiplier Based on Increasing Power of 10 
Applications E-mail Online Online RFQ Online Online Online Online Stock Brochure Catalogue 
-. - 
Order Billing Payment Tracking checks 
Multiplier 1 10 100 1,000 10,000 100,000 1,000,000 10.000,000100,000,000 
Alternative multipliers were also considered, based on the measure for extent of 
usage, which ranged from 0 to 3. Multiplier "1" was assigned to e-mail, and 
SMEs which did not adopt any application, had a score of V (1 x 0), while those 
adopting e-mail on a substitution basis had a highest score of 3 (1 x 3). This 
suggested only 0 to 3 could occur for the first application, i. e. e-mail. To generate 
a unique number for each adoption pattern, an increasing power of 4 was 
allocated for subsequent applications (Figure 8.10) 
Figure 8.10: Multiplier Based on Increasing Power of 4 
Applications .1 Online Online E-mad Brochure Cataloque RFQ 
Online 
Order 
Online 
Billing 
Online 
- 
Payment 
Online 
Tracking 
Stock 
checks 
Multiplier 14 16 64 256 1024 4096 16384 65536 
163 
Identifying Adoption Groups 
The two sets multipliers representing the level of adoption, and the categorical 
scale measuring of the extent of usage, represented by 0= not using (shown as 
blank on the matrix table), I= used on trial, 2= parallel usage, and 3= 
substitution, were used to compute the unique number, using Microsoft Excel 
SumProduct function. 
The instructions were given to the computer to sort these aggregate scores and 
arrange them in an ascending order. For example, cases with small aggregate 
scores appeared at the top of the matrix table which indicates their low adoption 
of e-commerce, while those with large aggregate scores appeared at the bottom 
of the table, indicating high adoption of e-commerce. 
The initial results showed both approaches produced similar overall adoption 
patterns (Appendices F and G). The frequencies for each unique number 
representing each distinct pattern were computed. Both results were identical 
which showed 95 distinct adoption patterns were present in the sample 
(Appendix H). 
Furthermore, the results revealed clusters of SMEs that had adopted e- 
commerce applications mainly on a trial basis ("1" shaded). The overall adoption 
pattern had displayed a sequence of stages or ladders, whereby the number of 
adoption increased from the top left of the matrix table, moving towards the 
bottom right of the table. SMEs having adopted all nine applications were on the 
bottom rung of the table. 
However, on close examination on these patterns, a significant number of cases 
with empty cells were noticed among the applications adopted. This was 
observed from the empty patches in the matrix table. The patches were due to 
SMEs which had leapfrogged when adopting e-commerce applications. These 
SMEs had adopted one or more applications from a higher level, but had skipped 
applications from a lower level. 
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Similarly, the matrix table had displayed SMEs that had substituted some of the 
e-commerce applications for traditional business transaction methods which were 
scattered over a wide area on the matrix table ("3" shaded). 
Overall, the results showed the visual approach had worked well in identifying the 
various adoption patterns. However, only three of the 95 patterns had been 
adopted by more than 10 SIVIEs (Appendix H). A majority of the patterns were 
unique to a specific SIVIE. The results implied the diverse adoption initiatives 
undertaken. However, a majority of the patterns comprised just a single SME. 
The total number of patterns was too large to be used for meaningful analysis. It 
would be ideal if fewer patterns were identified for analysis to examine factors 
that were linked to adoption, and impacts of e-commerce adoption on firms. 
Further refinement was done to reduce the number of adoption patterns by 
regrouping SMEs with almost similar patterns to form meaningful clusters based 
on practical judgement, and on a trial and error basis. 
8.4.6 Adopting Alternative Multipliers 
Since previous attempts to relocate SMEs to form meaningful adoption patterns 
could not be successfully carried out without the overall pattern being distorted, 
multipliers based on small values were adopted. All applications were assigned 
the same multiplier I" (Figure 8.11). This was treating e-commerce applications 
representing the level of adoption as similar in terms of technological complexity 
and costs of implementation, while the extent of usage was measured using a 
categorical scale, namely 0= not using (shown as blanks), 1= use on trial, 2= 
parallel usage, 3= substitution. 
This was again another trial and error attempt to seek out unique patterns. Using 
SumProduct function, an aggregate sum was computed for each SME, and the 
computer ranked SME, in an ascending order. 
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Figure 8.11: Applications Assigned with the Same Multiplier "I" 
Applications E-mail Online Online RFQ Online Online Online Order Stock Brochure Catalogue Order Billing Payment Trackinq checks 
Multiplier 111 
The results presented in the matrix table (Appendix 1) showed that patterns which 
were closely matched were clustered together, thus reducing the number of 
adoption patterns. Twenty-two unique patterns were identified from the matrix 
table (Appendix J). The results provided a positive indication to try other small 
numerical values as multipliers in the effort to seek out meaningful adoption 
patterns. 
The advantage of assigning similar single digit multipliers to all the applications 
resulted in SMEs with almost identical patterns being clustered together, hence 
reducing the number of adoption patterns. The limitation of this approach, 
however, was that it did not take into account the technological complexity, and 
the costs of implementing these applications. 
It was highlighted in the literature review in Chapter 2 that simple applications 
would be more likely to be adopted first, followed by more sophisticated and 
costly applications (e. g. Rao et al., 2003; Teo and Pian, 2004; Taylor and 
Murphy, 2004) . Firms such as SMEs must decide on technologies ranging from 
static presentation of content to dynamic capture of business transactions. 
For example, e-mail was relatively less expensive and easy to use, and would be 
adopted first. Online brochure and online catalogue required a higher level of 
technology, and were more costly to implement compared to e-mail, while online 
enquiry, online order, online billing and online payment, which required these 
applications to be linked to the front-office operations such as marketing, 
advertising, etc., would be even more complex and involve a higher cost to 
implement. While orders fulfilment applications would need the applications to be 
linked up not only with front-office operations, but also back-office operations 
such as accounting, inventory and logistics, and thus would be implemented 
later. 
166 
Identifying Adoption Groups 
These progressions indicate the stage adoption frameworks proposed by 
Burgess and Cooper (1998), Rao et al. (2003) and Teo and Pian (2004) which 
were discussed in Chapter 2. For example, Teo and Pian (2004) suggest firms' 
progress from no website / only e-mail, web presence, prospecting, business 
integration, and business transformation. 
The stages framework provided the basis for allocating the multipliers to be 
assigned for each application. To reflect the different level of technological 
demand and cost of adopting e-commerce consistent with the literature, a 
multiplier of 1 was assigned to e-mail because it was relatively cheap, easy to 
use, and did not require to have a website in place. 
Online brochure and catalogue, which required web presence, were assigned a 
multiplier of 2. Transactional applications such as online enquiries, online order, 
billing and payments would be assigned a multiplier of 3. Applications related to 
order fulfilment would be assigned a multiplier value of 4 because they required 
linkage to back-office operations. The distributions of multipliers were also 
consistent with the e-commerce adoption stages (e. g. Teo and Plan, 2004). 
Figure 8.12: Differentiated Multipliers Based on Characteristics of Technologies 
Application E-mail Online Online RFQ Online Online Online Order Stock Brochure Catalogue Order Billing Payment Tracking Checks 
Multiplier 12223334 4_ 
An aggregate sum for each SME was computed, and the results presented 
(Appendix K). There were 45 adoption patterns that characterised SMEs' e- 
commerce adoption (Appendix L). Although the number of distinct patterns was 
higher than the patterns being identified when all applications were treated as 
"similar", the number of distinct patterns was comparatively smaller than those 
from the first two attempts. 
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The overall adoption pattern presented in the spreadsheet was also meaningfully 
showing an increasing number of e-commerce applications being adopted. This 
portrayed their maturity progression in terms of e-commerce adoption. Clusters 
of SMEs which had adopted applications mainly on a trial basis were also 
present. SMEs that had substituted a number of applications for traditional ways 
of conducting business were at the lower rung of the matrix table. SMEs which 
had adopted nine of the e-commerce applications were at the bottom of the 
matrix table. 
8.4.7 Justifications of Choice 
The strength of multipliers based on the increasing power of 4 or 10 was that 
they were capable of distinguishing each distinct adoption pattern. However, the 
large number of distinct patterns could hardly help to reduce the number of SMEs 
into manageable adoption groups to be used for further investigation. Due to the 
presence of large numbers of patterns which were mainly distinct to single SMEs, 
this was not conducive to the analysis techniques used to examine factors that 
were associated with e-commerce adoption, and impacts on SMEs. 
In the same way, treating all applications to be "similar" in terms of technological 
complexity and cost had reduced the number of distinct adoption patterns. 
However, treating all applications as identical was synonymous to examining 
adoption based on a single dimension, solely on the extent of usage of e- 
commerce applications. 
The multipliers based on different degree of complexity and cost of e-commerce 
applications were more logical compared to other multipliers adopted. These 
types of classification have taken into consideration the stage progression of e- 
commerce adoption by firms, as suggested by past literature (e. g. Burgess and 
Cooper, 1998; Nambisan and Wang, 1999; Daniel et al., 2002). This last option 
was adopted here to cluster SMEs based on similar adoption patterns, and the 
outcomes used for subsequent analysis of the study. 
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8.5 Identifying Adoption Groups 
The multipliers based on a stage framework were adopted to identify SMEs with 
similar patterns. The main advantage of this visual approach, as compared to 
dendogram, was that the level of adoption, which provides information on types 
of application adopted, and extent of usage of each application were examined 
simultaneously. This two-dimensional approach to depict e-commerce adoption 
was adopted for this study 
The aggregate score serves only as preliminary guide to identify groups with 
similar adoption patterns. The final grouping was based on practical judgement, 
and to see whether the grouping makes sense. Some SMEs were regrouped to 
coincide with SMEs with close identical patterns. 
The adjusted pattern is shown on Table 8.3. Preliminary results suggested eight 
groups could be identified. A summary of each of the eight groups' main 
characteristics is presented in Table 8.4. 
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Table 8.3: Matrix Table for Patterns Identification 
No. 
Multiplier 
Case 
122233344 
E-mail Brochure Catalog RFQ Order Billing Pay Track Stock 
1 84 
2 86 
3 166 
4 167 
5 174 
6 176 
7 23 2 
8 124 2 
9 
10 
137 
146 
2 
2 
11 170 2 
12 171 2 
13 173 2 
14 175 2 
15 177 2 
16 18 2 1 
17 133 2 1 
18 161 1 11 
19 41 2 2 
20 119 2 11 
21 121 2 11 
22 1 2 21 
23 36 2 1 2 
24 78 2 1 2 
25 85 2 21 
26 98 2 2 
27 64 1 22 
28 82 3 2 
29 25 2 22 
30 35 2 22 
31 60 2 22 
32 79 2 13 
33 106 2 22 
34 109 2 22 
35 172 2 22 
36 183 2 22 
37 191 2 22 
38 11 2 21 2 
39 28 2 2 2 
40 55 2 11 2 
41 61 2 22 1 
42 65 2 2 11 
43 89 2 2 2 
44 93 2 22 1 
45 104 2 2 2 
46 130 3 3 
47 155 2 2 2 
48 187 2 22 1 
49 91 2 21 1 1 
50 157 2 3 2 
51 7 2 22 2 
52 14 2 22 2 
53 15 2 22 2 
54 40 2 22 2 
55 43 2 22 2 
56 56 2 22 2 
57 74 2 22 2 
58 83 2 22 2 
59 96 2 22 2 
60 113 2 22 2 
61 115 2 22 2 
62 126 2 22 2 
63 129 2 22 2 
64 136 2 22 2 
65 143 2 22 2 
66 144 2 22 2 
57 162 
-2 22 2 
(continue) 
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Table 8.3 (continued) 
No. 
Multiplier 
Case 
122233 
E-mail Brochure Catalog RFQ Order Billing 
344 
Pay Track Stock 
68 42 2 2 2 2 2 
69 44 2 2 2 2 2 
70 48 2 2 2 2 2 
71 58 2 2 2 2 2 
72 70 2 2 2 2 2 
73 88 2 2 2 2 2 
74 92 2 2 2 2 2 
75 101 2 2 2 2 2 
76 102 2 2 2 2 2 
77 103 2 2 2 2 2 
78 105 2 2 2 2 2 
79 107 2 2 2 2 2 
80 108 2 2 2 2 2 
81 110 2 2 2 2 2 
82 142 2 2 2 2 2 
83 156 2 2 2 2 2 
84 158 2 2 2 2 2 
85 159 2 2 2 2 2 
86 178 2 2 2 2 2 
87 20 2 1 1 1 1 
88 21 2 1 1 1 1 
89 24 2 1 1 1 1 1 
90 112 2 1 1 1 2 
91 3 2 2 2 1 1 
92 34 2 2 2 1 1 
93 90 1 1 1 2 2 
94 141 2 2 2 1 1 
95 17 2 2 1 1 1 1 
96 123 2 2 2 2 
97 140 2 2 2 2 
98 169 2 2 2 2 
99 190 2 2 1 1 2 
100 9 2 1 2 2 1 
101 57 2 2 2 2 1 
102 147 2 1 1 1 1 1 1 
103 69 2 2 2 2 
104 ill 2 2 2 1 1 1 
105 125 2 2 2 1 1 1 
106 186 3 3 3 
107 189 2 2 2 2 
108 192 2 2 2 2 1 1 
109 47 2 3 3 2 1 
110 145 2 2 2 1 1 1 1 
ill 154 2 2 2 1 1 1 1 
112 149 2 1 1 2 2 2 
113 150 3 3 3 2 1 
114 10 3 3 2 2 1 1 
115 99 2 2 2 2 1 1 1 
116 117 2 2 2 2 2 1 
117 180 2 1 1 1 1 2 2 
118 153 3 3 3 3 1 
119 6 2 2 2 2 2 2 
120 26 2 2 2 2 1 2 1 
121 32 2 2 2 2 2 2 
122 51 2 2 2 2 2 2 
123 59 2 2 2 2 2 2 
124 66 2 2 2 2 2 2 
125 67 2 2 2 2 2 2 
126 72 3 3 3 1 1 1 1 
127 76 2 2 2 2 2 2 
128 77 2 2 2 2 2 2 
129 81 2 2 2 2 2 2 
130 94 2 2 2 2 2 1 1 
131 122 2 2 2 2 2 2 
132 135 2 2 2 2 2 2 
133 160 2 2 2 2 2 2 
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No. 
Multiplier 
Case 
122233 
E-mail BrochureCatalog RFQ Order Billing 
3 
Pay 
44 
Track Stock 
135 39 2 2 2 2 2 2 
136 151 3 2 2 2 2 2 
137 4 2 2 2 2 2 2 2 
138 5 2 2 2 2 2 2 2 
139 16 2 2 2 2 2 2 2 
140 50 2 2 2 2 2 2 2 
141 87 2 2 2 2 2 2 2 
142 128 2 2 2 2 2 2 2 
143 152 2 2 2 2 2 2 2 
144 165 2 2 2 2 2 2 2 
145 2 3 2 2 2 2 2 2 
146 134 3 3 3 3 2 2 
147 13 3 3 3 3 3 2 
148 54 3 2 3 3 2 1 3 
149 100 2 2 2 2 2 3 3 
150 164 3 3 3 1 1 1 
151 19 2 2 2 1 1 1 1 1 
152 73 2 2 2 2 2 1 1 
153 138 2 2 2 2 2 2 
154 27 2 2 2 2 2 1 1 1 
155 45 2 2 2 2 2 1 1 1 
156 30 2 2 2 2 2 1 1 1 
157 62 2 2 2 2 2 1 2 1 
158 75 2 2 2 2 2 2 2 
159 120 2 3 3 2 2 1 1 
160 12 2 2 2 2 2 2 2 
161 179 2 2 2 2 2 2 2 1 
162 114 3 3 3 2 2 2 1 1 
163 63 2 2 2 2 2 2 2 
164 95 3 3 2 2 2 2 2 2 
165 46 2 2 1 1 1 1 1 1 1 
166 97 2 2 2 1 1 1 1 1 1 
167 132 2 2 2 1 1 1 1 1 1 
168 131 2 2 2 2 1 1 1 1 2 
169 68 2 2 2 2 2 2 1 1 1 
170 116 2 2 2 2 2 1 2 1 1 
171 185 2 2 2 2 2 2 1 1 1 
172 184 2 2 2 2 1 1 2 2 2 
173 53 2 2 2 2 2 2 2 1 2 
174 52 2 2 2 2 2 2 1 2 2 
175 80 3 3 2 2 2 2 2 1 2 
176 33 2 2 2 2 2 2 2 2 2 
177 37 2 2 2 2 2 2 2 2 2 
178 38 2 2 2 2 2 2 2 2 2 
179 49 2 2 2 2 2 2 2 2 2 
180 118 2 2 2 2 2 2 2 2 2 
181 148 2 2 2 2 2 2 2 2 2 
182 181 2 2 2 2 2 2 2 2 2 
183 182 2 2 2 2 2 2 2 2 2 
184 163 3 3 3 3 3 2 2 1 1 
185 139 2 3 3 2 2 2 2 2 2 
186 71 2 2 2 2 2 2 2 3 3 
Source: Based on data collected from fieldwork. 
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Multiplier 122233344 
No. Case E-mail Brochure Catalog RFQ Order Billing Pay Track Stock 
135 39 222222 
136 151 322222 
137 42222222 
138 52222222 
139 16 2222222 
140 50 2222222 
141 87 2222222 
142 128 2222222 
143 152 2222222 
144 165 2222222 
145 23222222 
146 134 333322 
147 13 333332 
148 54 3233213 
149 100 2222233 
150 164 33311 
151 19 222111 
152 73 22222 
153 138 222222 
154 27 22222111 
155 45 22222111 
156 30 22222111 
157 62 22222121 
158 75 2222222 
159 120 2332211 
160 12 2222222 
161 179 22222221 
162 114 33322211 
163 63 2222222 
164 95 33222222 
165 46 221111111 
166 97 222111111 
167 132 222111111 
168 131 222211112 
169 68 222222111 
170 116 222221211 
171 185 222222111 
172 184 222211222 
173 53 222222212 
174 52 222222122 
175 80 332222212 
176 33 222222222 
177 37 222222222 
178 38 222222222 
179 49 222222222 
180 118 222222222 
181 148 222222222 
182 181 222222222 
183 182 222222222 
184 163 333332211 
185 139 233222222 
186 71 222222233 
187 29 233322233 
Source: Based on data collected from fieldwork 
172 
Identifying Adoption Groups 
Table 8A Preliminary Groupings 
Group No. of Description Cases, 
SMEs 
16 SMEs that have not adopted any application. 84,86,166,167,174,176. 
29 SMEs that have adopted e-mail only. 23,124,137,146,170,171,173, 
175,177 
3 35 SMEs that have adopted some or a majority 18,133,161,41,119,121,1,36, 
of the brochureware applications, ranging 78,85,98,64,82,25,35,60,79, 
from e-mail to RFQ. A small number of SMEs 106,109,172,183,191,11,28, 
have skipped some brochureware 55,22,65,89,93,104,130,155, 
applications, but adopted additional 187,91,157 
applications such as online order, billing and 
payment. These were mainly adopted on a 
trial basis or parallel basis. 
4 17 SMEs that have adopted all the applications 7,14,15,40,43,56,74,83,96, 
ranging from e-mail to RFQ. These 113,115,126,129,136,143,144, 
applications adopted on a parallel basis. 162 
5 19 SMEs that have adopted e-mail to online 42,44,48,58,70,88,92, 
order on a parallel basis. 101,102,103,105,107,108,110, 
142,156,158,159,178, 
6 63 SMEs that have adopted a majority of the 20,21,24,112,3,34,90,141,17, 
applications adopted by the previous groups, 123,140,169,190,9,57,147,69, 
but also begun to embark on e-transactions 111,125,186,189,192,47,145, 
by adopting online order, online billing and /or 154,149,150,10,99,117,180, 
online payment. The ' transactional 153,6,26,32,51,59,66,67,72, 
applications are mainly adopted on a trial 76,77,81,94,122,135,160,188, 
basis or on a parallel basis. A number of 39,151,4,5,16,50,87,128,152, 
SMEs have also substituted e-commerce 165,2,134,13,54,100 
applications for traditional business methods 
7 15 SMEs that have adopted a majority of the 164,19,73,138,27,45,30,62, 
applications, ranging from e-mail to online 75,120,12,179,114,63,95, 
payment. Majority of applications adopted 
used on a parallel basis. These SMEs are 
trying out new applications, namely online 
stocks checks and order tracking. Some 
SMEs have also substituted e-commerce 
applications for traditional business methods. 
8 23 SMEs that have adopted all nine applications 46,97,132,131,68,116,185, 
mainly on a parallel basis. A number of SMEs 184,53,52,80,33,37,38,49, 
have substituted e-commerce applications for 118,148,181,182,163,139,71, 
traditional methods of conducting business. 29. 
The groupings that represent eight major adoption patterns were further refined 
to obtain a smaller number of meaningful groups with similar patterns. Groups 1 
and 2 had a small sample size. SMEs from these two groups either did not adopt 
any applications or had adopted only e-mail, and could be regarded as non- 
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adopters of e-commerce. Both groups were subsequently combined to form a 
single group, labelled as non-adopters. 
Group 3 had adopted applications mainly ranging from e-mail to RFQ, some on a 
trial basis which implied low usage. A small number of SMEs from group 3 had 
adopted online order, billing and payment; they had, however, skipped some 
other brochureware applications. 
Group 4 was at the web presence level as SMEs in this category mainly adopted 
brochureware applications. Similar to Group 3, applications adopted were mainly 
to provide firm information, promoting and marketing firm's product and services. 
As both groups mainly adopted applications representing SMEs' web presence, 
and some of the SMEs were still trying out the applications adopted, which 
implied low level of adoption and usage, both were merged to form the low- 
adopters category. 
Group 5 SMEs had begun to conduct online transactions by adopting 
applications related to online order. In other words, customers were also allowed 
to place their order online, which indicates these SMEs had migrated from 
website representing web presence to website which allowed transactions to be 
performed. Applications ranging from e-mail to online order were all used on a 
parallel basis. 
Group 6 comprised SMEs which had also embarked on e-transactions by 
allowing customers to purchase online. A majority of the SMEs also sent online 
invoices or received online payment from customers. These SMEs had adopted 
applications ranging from e-mail to online payment on a trial or a parallel basis. 
However, these SMEs had not adopted applications related to order fulfilment, 
namely online tracking and online stock checks. 
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Group 7 SMEs had adopted one or both applications related to order fulfilment; 
however, these applications were mainly used on a trial basis. A number of these 
SMEs had leapt over some brochureware and transactional applications adopted 
by earlier groups. 
Groups 5,6 and 7 had begun to conduct business transactions online, but the 
majority of the SMEs had not integrated their e-commerce applications with firms' 
back-office systems that support e-collaboration with customers and suppliers. 
The three groups were labelled moderate-adopters. 
Group 8 SMEs had adopted all the nine e-commerce applications, including 
online tracking and stock checks, either on a trial or parallel basis. This enabled 
the SMEs to collaborate with their trading partners. As these SMEs had adopted 
the whole range of applications ranging from brochureware, transactional and 
order fulfilment applications, they were labelled extensive-adopters. 
The final four groups derived from the matrix table and their cluster members are 
shown in Table 8.5. Details of the characteristics for each group of adopters are 
presented on Table 8.6. 
Table 8.5: Derivation of Final Groups and Cluster Members 
Group No. Preliminary Group Final-Group 
1 6 
2 9 15 (Non-adopters) 
3 35 
4 17 52(Low-adopters) 
5 19 
6 63 97(Moderate-adopters) 
7 15 
8 23 23(Extensive-adODters) 
Total 187 187 
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Table 8.6: Group Profile 
Group Profile 
Non-adopters SMEs have not used any e-commerce applications or used e-mail only. 
Low-adopters Level of Adoption 
SMEs mainly adopted applications such as e-mail, brochure and RFQ. 
These mainly provide information about the company and its products. 
Some have extended to adoption of online order. A small number of SMEs 
have also adopted online billing and online payment. 
Extent of Usa-qe 
Some applications to provide information on SMEs and products such as 
e-mail, online brochure and online catalogue are still being adopted on a 
trial basis. Applications such as RFQ, online order, billing and payments 
are also mainly being adopted on a similar basis. Very few SMEs have 
substituted e-commerce applications for traditional methods of conducting 
business. 
Moderate-adopters Level of Adoption 
Compared to previous category, SMEs have embarked on e-transactions 
by adopting transactional applications ranging from online order to online 
payment. A number of SMEs have also extended the adoption to online 
tracking and stock check applications. 
Extent of Usaae 
Majority of SMEs have adopted e-commerce applications on a parallel 
basis. In other words, these SMEs are using e-commerce applications 
along with other traditional methods of conducting business such as postal 
services, printed brochure, and catalogue, as well as receiving RFQ and 
orders in person, or by telephone, and fax. Applications such as RFQ, 
online order, online billing, online payment, order tracking and stock 
checks are still being adopted on a trial basis. Some SMEs have 
substituted e-commerce applications for a number of traditional methods. 
Extensive- Level of AdoDtio 
adopters SMEs have adopted all 
applications for conducting 
applications. 
applications ranging from brochureware, 
online transaction, and order fulfilment 
Extent of Usa-qe 
Compared to previous category, majority of the SMEs have adopted e- 
commerce applications on a parallel basis, Le. using applications along 
with other traditional methods of conducting business. A number of SMEs 
in this category have also substituted e-commerce applications such as e- 
mail, online brochure, online catalogue, RFQ and online order for some of 
their traditional methods of conducting business. 
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8.6 Profile of Adoption Groups 
The characteristics of the four adoption groups were examined based on firms' 
demographic variables. These variables were firm size, firm age, employment of 
internal IT staff, firm IT experience, ownership type, annual sales, and budget for 
IT. Chi-squared tests were used to examine the relationships, as the variables 
examined were comprised of nominal data, and the results are displayed in Table 
8.7. 
Table 8.7: Profile of Adoption Groups and Organisational Variables 
Organisation Non- Low- Moderate- Extensive- P value 
variables Adopters Adopters Adopters Adopters 
N=I 5 (8.0%) N=52(27.8%) Nz 97(51.9%) N=23(12.3%) 
Firm Size 12 25 41 3 . 001a 
Small size 80.0% 48.1% 42.3% 13.0% 
3 27 56 20 
Medium size 20.0% 51.9% 57.7% 87.0% 
Firm Age 
10 years or less 
More than 10 years 
Employ IT Staff 
No IT Staff 
Employ IT staff 
Firm IT Experience 
10 years or less 
More than 10 years 
Ownership Type 
Citizen-owned 
Non-citizenfjoint 
ownership 
Firm Annual Sales 
RM 10 million or less 
More than RM 10 
million 
IT Budget 
9 18 34 11 
60.0% 34.6% 35.1% 47.8% 
6 34 63 12 
40.0% 65.4% 64.9% 52.2% 
14 39 59 11 
93.3% 75.0% 60.8% 47.8% 
1 13 38 12 
6.7% 25.0% 32.9% 52.2% 
10 25 42 11 
66.7% 49.0% 45.2% 50.0% 
5 26 51 11 
33.3% 51.0% 54.8% 50.0% 
9 41 68 14 
60.0% 78.8% 70.1% 60.9% 
6 11 29 9 
40.0% 21.2% 29.9% 39.1% 
12 24 47 7 
80.0% 46.2% 48.5% 30.4% 
3 28 50 16 
20.0% 53.8% 51.5% 69.6% 
. 204 
0.10b 
. 490 
. 311 
. 
028b 
5% or less 13 40 62 10 0.111 
86.7% 76.9% 63.9% 43.5% 
More than 5% 2 12 35 13 
13.3% 23.1% 36.1% 56.5% 
p <001 up <05 
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Table 8.7 indicates significant difference between adoption group and firm size. 
80% of non-adopters comprised small firms, while 20% are medium-sized. 
Conversely, 87.0% extensive-adopters comprised medium-sized firms, while only 
13.0 % were of small firm. The results show that non-adopters mainly comprised 
small firms, while extensive-adopters comprised medium-sized firms. 
Significant difference is also observed between adoption groups and employment 
of internal IT staff. The results show a majority of non-adopters; low and 
moderate-adopters generally do not employ any internal IT staff. In contrast, a 
higher percentage of extensive-adopters have employed internal IT staff 
compared to the other groups of adopter. 
This partially concurred with Montazemi (1988) that the presence of IT staff is 
linked to the degree of IS usage in SMEs. The majority of low and moderate- 
adopters do not employ any IT staff. This could imply that SMEs had out-sourced 
their IT functions, or rely on vendors or external IT expertise for maintaining their 
IT services. 
As shown in Table 8.7, there is no significant difference between adoption group 
and firm age, firm IT experience and ownership type (citizen-owned or foreign / 
joint ownership). The findings refute the perception that firm IT experience helps 
to support e-commerce adoption, as suggested by Goode and Stevens (2000) 
and Kowtha and Choon (2001). It implies services from external expertise being 
obtained to assist SMEs to develop and manage e-commerce systems; hence, 
prior IT experience is not linked to adoption of e-commerce. 
it is observed that there is significant difference between adopting group and 
firms' annual sales turnover. Based on the 2003 sales' turnover, 80% of non- 
adopters had annual sales of less than Ringgit Malaysia (RM) 10 million (E1.54 
million). Over two-thirds (69.6%) of extensive-adopters had annual sales' 
turnover of more than RM 10 million. There was a net progression between 
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8.6.3 Moderate-adopters 
Moderate-adopters represented half of the total number of SMEs (51.9%). About 
87% of the SMEs in this category were medium-sized. Similar to the non- 
adopters and low-adopters, more than half of the SMEs did not engage internal 
IT staff. Nonetheless, the number had shown a decreasing trend. 
Another similar feature in terms of annual sales between this adoption group and 
the previous two groups was that slightly more than half (54.1%) of the SMEs 
had annual sales of more than RM 10 million. An increased trend in terms of 
spending for IT was shown, as more than a third (36.1%) of SMEs from this 
adoption group had allocated more than 5% of their annual budget for IT 
compared to low-adopters (23.1 %) and non-adopters (113.3%). 
8.6.4 Extensive-adopters 
This group represented about 12% of the SMEs, of which the majority were 
medium-sized (87.0%). The results concurred with past studies that firm size had 
a positive link with IS adoption (Thong and Yap, 1995), and supported the 
argument that firm size had a significant impact on the extent of IS adoption 
(Thong, 1999). More than half (52.2%) of the SMEs from this adoption group 
employed internal IT staff, and 56.5% of the SMEs had allocated more than 5% 
of their annual budget for IT. About 70% of full-adopters had annual sales of 
more than RM10 million. 
In summary, there were links between some organisational variables and e- 
commerce adoption. The relationships were prominent for firm size, employment 
of IT staff, annual sales' turnover, and budget for IT. 
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8.7 Summary 
This chapter describes the use of a framework to measure and characterise e- 
commerce adoption based on a visual approach. This approach worked fairly 
well in identifying different adoption patterns that were present in the sample. 
SMEs were subsequently grouped based on similar adoption patterns. The 
chapter finally presented the four groups' solution, labelled as non-adopters, low- 
adopters, moderate-adopters and extensive-adopters. The next chapter will 
explore the link between these groups with factors perceived be associated with 
e-commerce adoption. 
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CHAPTER 9 
IDENTIFYING FACTORS ASSOCIATED WITH E-COMMERCE ADOPTION 
9.1 Introduction 
The previous chapter identified four e-commerce adoption groups, using the 
visual approach. This approach had taken into account the level of adoption 
represented by the types of applications adopted, and the extent of usage 
measured with a non-metric scale. The initial descriptive statistics presented 
in the previous chapter indicated that the groups were distinct in terms of firm 
size, employment of IT staff, annual sales turnover, and whether the firms had 
annual budget allocated for IT. 
The following sections will examine and identify factors that are perceived to 
be associated with e-commerce adoption among the four adoption groups. It 
is aimed to provide answers to Research questions 2,3 and 4, namely to 
identify the tech nological-organisational-environ mental (TOE) contexts that 
were linked with e-commerce adoption. 
The TOE factors were measured using both metric and non-metric scales 
while the outcomes of the visual approach resulted in four categorical groups. 
For this reason, regression analysis that was normally adopted to examine the 
relationships between the dependent and independent variables was not 
appropriate; instead multinomial logistic regression was used for this purpose. 
The organisation of this chapter begins with a discussion of the logistic 
regression technique, followed by its application in this study, and the 
outcomes of the analysis. 
9.2 Logistic, Multiple Regression and Discriminant Analysis 
Logistic regression is popular among health science researchers, and the 
technique is being adopted to predict discrete outcome of disease or no 
disease (Tabachnick and Fidell, 2001). More recently, logistic regression 
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models have also been used in IT research (e. g. Kuan and Chau, 2001; 
Waarts et al., 2002; Zhu et al., 2003, Hong and Zhu, 2006). 
According to Hosmer and Lemeshow (2000), logistic regression is analogous 
to a multiple regression, except that the outcome variable is binary. In 
common with multiple regression, predictor variables could be metric or 
categorical measurements. If the outcome is a metric measure, multivariate 
regression is appropriate. Using categorical variables as dependent variable 
in multiple regression analysis would violate the assumptions set for using this 
analysis technique. 
Discriminant analysis could also be applied when the dependent variable is 
categorical. However, to use discriminant analysis, all the independent or 
predictor variables have to be metric. Hair et al. (1998) noted that logistic 
regression is more flexible compared to discriminant analysis because it has 
no assumptions about distribution of the predictor variables. In logistic 
regression, the predictors need not be normally distributed, linearly related, or 
of equal variance with other predictors (Hair et al., 1998). Press and Wilson 
(1978) highlighted that logistic regression is preferable to discriminant 
analysis in cases where the predictor variables do not have multivariate 
normal distributions. 
Similar to other multivariate techniques, logistic regression is also a 
multivariate approach that can consider the entire profile of factors that affect 
the dependent variable, the interrelationship between attributes can be taken 
into consideration, and the results are easy to interpret. Furthermore, logistic 
regression could be extended beyond the analysis of binary groups. The 
resulting model is called the multinomial, polychotomous or polychromous 
logistic regression (Hosmer and Lemeshow, 2000; Menard, 2002). 
The dependent variable of this study is categorical and consists of four 
adoption groups. The predictor variables are both continuous and discrete in 
nature; hence, multinornial logistic regression is used to identify factors that 
are associated with the various adoption groups. 
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9.3 Assumptions in Applying Logistic Regression 
Menard (2002) highlights that for logistic regression to be "optimal", and to 
provide a classification rule that minimises the probability of misclassification, 
the following considerations need to be observed. 
9.3.1 Sample Size Considerations 
There has been very little work done on the acceptable sample size for 
logistic regression and multinomial logistic regression (Hosmer and 
Lemeshow, 2000). Menard (2002) noted that logistic regression might 
produce extremely large parameter estimates and standard errors if there are 
too few cases relative to the number of predictor variables. For logistic 
regression, among the key approaches in assessing if one has adequate data 
to fit a particular research model involves the number of cases per covariate. 
As a rule of thumb, Hosmer and Lemeshow (2000), quoting from Peduzzi et 
al. (1996), suggest that a minimum of 10 cases per predictor variable is 
needed to avoid problems of over-estimated and under-estimated variances. 
Some studies also suggest a ratio of 15-20 cases per predictor variable as 
adequate to perform data analysis. However, DeMaris (1992), quoting from 
Fienberg (1980), highlights that if only a limited number of predictor variables 
are being examined, the researcher can still be on safe ground with inferential 
tests obtained with small sample size. 
9.3.2 Multicollinearity 
Multicollinearity exists when there is a strong correlation between two or more 
predictor variables in a regression model. The impact of multicollinearity is 
such that a high level of collinearity will increase the probability that a good 
predictor of the outcome will be found non-significant, thus rejecting the 
model. Menard (2002) proposed that testing for multicollinearity should be a 
standard part of any logistic regression analysis to avoid miscoded data, and 
as a guide to identify weaknesses in the conceptual model. 
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According to Menard (2002), multicollinearity is easy to detect by observing 
the test statistics from variance inflation factor (VIF) or a similar test based on 
Tolerance test values. There are few acceptable remedies if collinearity is 
detected. One option is to delete the variable, but this runs the risk of 
committing omitted variable bias. Another option is to combine collinear 
variables into a single scale. 
9.4 Conceptual Framework 
The objective of this study was to identify factors that were perceived to be 
associated with each of the four adoption categories. The ten factors were 
identified from previous literature, and a conceptual model for examining the 
adoption of e-commerce at firm level was developed. The framework was 
based on the tech n ology-orga n isation-envi ro nm enta I (TOE) theoretical 
framework developed by Tornatzky and Fleischer (1990), and is shown in 
Figure 9.1 
All predictors were metric scale, except CEO computing experience which 
was categorical. This was examined using a binary variable that took only two 
values (i. e. 1,0), and scored using dummy variable coding by assigning a 
value of 1 for CEO with computing experience, and 0 for CEO who had low or 
no computing experience. Summated score was used to calculate CEO IT 
knowledge, using the Magal and Lewis (1995) instrument which covered CEO 
awareness and familiarity, exposure to, or working knowledge of seven web- 
based software packages commonly adopted by firms. 
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Figure 9.1: TOE Framework 
Technology Context 
Costs of Technology 
Security and Risks 
Internet Service Quality ! ýj 
Organisation Context 
Firm Readiness 
Alignment with Firm 
Strategy 
Firm Proactiveness 
CEO Computing 
Experience 
CEO IT Knowledge 
E-Commerce Adoption 
groups: 
Non-adopters 
Low-adopters 
Moderate adopters 
Extensive-adopters 
External Context 
External Support 
Ext mal Pressure 
The e-commerce adoption groups representing the SMEs, identified in 
Chapter 8, was the dependent variable. Furthermore, the four groups of SMEs 
could be regarded as being ordered from the least to the most extensive level 
of e-commerce adoption. The ordered model took into account the order of 
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the groupings, namely non-adopters, low-adopters, moderate-adopters, and 
extensive-adopters. 
However, the ordered logistic regression model derived had violated the 
parallel line assumption at 10 % significance level, which means that the 
effects of the predictor variables would be the same over the different extents 
of adoption. The objective of this study is to identify factors associated with 
each of the four e-commerce adoption groups. Thus, the multinomial logistic 
regression is used, instead of the ordered logistic regression model. The 
impact of ten predictor variables on the e-commerce adoption model is 
specified as: 
DEP =Po+ j6 1 SERQUA +82 SECURITY + fl 3 COSTS +4 FIRIVIREADI + PROACTIVENESS 
+Pe ALIGNMENT +87 EXPERIEN +8a ITKNOWT + j6 9 EXSUPPOR +, 8 lo EXPRESSU +e 
where 8 are the coefficients; the names of the independent variables are self- 
explanatory. 
9.5 Stepwise Logistic Regression 
Hosmer and Lemeshow (2000) suggest a stepwise procedure to seek the 
most parsimonious model to explain the variation in the dependent variable. 
The advantages of the stepwise procedure, especially for exploratory 
research, is that it is less concerned with causality, but is more concerned in 
identifying a model, including a set of predictor variables that provides 
accurate prediction of some phenomena (Menard, 2002). 
The stepwise approach is also based on the choice of computer algorithms, 
rather than the choices made by the researcher to select a set of predictors 
for inclusion or removal from a regression model. It is a useful tool for 
exploratory research to examine the relationship between dependent and 
predictor variables (Hosmer and Lemershaw, 2000; Menard, 2002). The 
likelihood ratio statistic is used to compare the current model to the model 
when a predictor variable is removed. If the removal of a predictor makes a 
significant difference to how well the model fits the observed data, then the 
variable is retained, because the model would be better if the predictor is 
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included. If the removal of the predictor makes little difference to the model 
then the predictor will be eliminated. 
9.5.1 Sample Size 
Multinomial logistic regression does not make the assumptions of normality, 
linearity, and homogeneity of variance for the dependent variables. Therefore, 
the initial step in multinomial logistic analysis is to ensure sufficient data are 
available for analysis. Cases containing missing information are to be 
excluded. 
The sample size of 187 cases fulfilled the criteria recommended by Peduzzi et 
al. (1996). Furthermore, as another rule of thumb, Hair et al. (1998) propose 
an acceptable sample size of 10 times as many observations as there were 
variables to be analysed. In this study, ten factors were examined, and a 
sample size of 187 respondents produced a variable-to-observation ratio of 
1: 19, indicating sufficient data were available for analyses. 
9.5.2 Testing for Mu Iticol linearity 
When the cases are sufficient, the next step is to generate and examine the 
within-groups correlations matrix, since multicollinearity among the predictor 
variables will affect the outcomes of multivariate analysis. The correlation 
matrix will indicate the extent to which one variable is correlated with another, 
either negatively or positively. 
Collinearity diagnostics based upon the variance inflation factor (VIF) and 
tolerance statistics are used to test for multicollinearity in the regression 
model. Although there are no hard and fast rules about the values of VIF, 
Field (2005), quoting from Myers (1990), suggests that a VIF value of 10 and 
above shall be a cause of concern. 
Similarly, Menard (2002) proposes that tolerance values below 0.2 are of 
concern for the existence of multicollinearity among predictors. The results of 
the tests to check for multicollinearity among predictor variables for this study 
are shown in Table 9.1. 
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Table 9.11: Collinearity Statistics 
Collinearity Statistics 
Model Tolerance VIF 
Internet service quality 0.562 1.779 
Costs of IT 0.681 1.469 
Security and risk 0.809 1.236 
Firm readiness 0.497 2.011 
Alignment with firm strategy 0.371 2.699 
Firm proactiveness 0.392 2.550 
CEO computing experience 0.701 1.426 
CEO IT knowledge 0.607 1.647 
External pressure 0.857 1.165 
External support 0.603 1.660 
In the table, the tolerance for all of the ten predictors had values above 0.3. 
The results did not indicate any evidence of collinearity occurring among the 
predictor variables (Menard, 2002). The VIF values for all the predictor 
variables also had values of less than 10. The results of multicollinearity tests 
provided further confidence in interpreting the outcomes generated from 
multinornial logistic regression. 
9.6 Data Analysis 
The multinomial logistic regression analysis was performed to identify factors 
which were associated with adoption, with non-adopters, low-adopters, 
moderate-adopters and extensive adopters as the four-group dependent 
variable and ten predictor variables. Backward elimination, a method of 
stepwise regression was used because it would retain only the predictor 
variables that were statistically significant in the model (Menard, 2002). 
The outcome variable has four groups indicating SME status of e-commerce 
adoption. Similar to the logistic regression model for dichotomous variables, a 
reference group was chosen to make comparison or differentiate it from the 
other three groups in terms of factors associated with adoption. To examine 
the contrasts with successive groups, the reference groups need to change 
accordingly, whereby each group was selected as a reference group. For 
example, to identify adoption factors which differentiate low-adopters, 
moderate adopters and extensive adopters from non-adopters, the non- 
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adopters group was used as the reference group. Next, the low-adopters 
group was used as the reference group to identify factors which could 
differentiate moderate-adopters from low-adopters, and extensive-adopters 
from low-adopters. Similarly, moderate-adopters were used as the reference 
group to identify factors that could differentiate extensive-adopters from 
mode rate-adopte rs. 
To make the above comparisons, three separate runs of multinomial 
regression were performed using non-adopters, low-adopters, and moderate- 
adaptors, respectively, as the reference groups. Except for the choice of the 
reference group, the number of groups in the dependent variables and the 
number of predictor variables remained unchanged when each multinomial 
regression analysis was performed. 
The preliminary results show that the chi-squared tests and pseudo R2 values 
that measure the effectiveness of the multinomial regression model for each 
run of the multinomial regression analysis were similar (Appendix M). This 
was expected, because the number of categories in the dependent variable 
and the number of predictor variables were unchanged in each of the 
multinomial logistic regression analyses. 
The chi-squared test and pseudo R2 were used to test the overall fit of the 
model. Chi-squared tests for change in the log likelihood (-2LL) value from the 
base model (intercept only) to the proposed model (intercept and predictor 
variables). This is comparable to the F- test in multiple regression. 
Table 9.2 shows the chi-squared difference was significant at 0.00 level. In 
other words, the improvement in the results after the predictor variables were 
included provides evidence that the predictors were indeed associated with 
adoption. 
Table 9.2: Model Fitting Information 
-2 Log Likelihood Chi-squared df Sig 
Intercept only 432.537 
Final 344.735 87.802 15 0.000 
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Table 9.3 shows the Nagelkerke R2 value of 0.416 for the overall model. The 
results indicate that the model could explain approximately 42 % of the 
variance in the dependent variable. Nagelkerke R2 is chosen because it is a 
modification over the Cox and Snell R2, and has a range of 0-1. 
Table 9.3: Pseudo R-squared 
Rz 
Cox and Snell 0.375 
Nagelkerke 0.416 
The Wald statistic is used to evaluate the statistical significance of each 
predictor variable in explaining the dependent variable, and Wald statistic 
indicates whether the 8 -coefficient for a predictor is significantly different from 
zero. If so, then the predictor variable is assumed to make a significant 
contribution to the prediction of the outcome of the dependent variable. 
Table 9.4a and b shows the summary of the results from the multinomial 
logistics regressions. Five predictor variables, namely firm readiness, firm 
proactiveness towards adoption of new technologies, CEO computing 
experience, CEO IT knowledge, and external support, were found to be 
significantly associated with e-commerce adoption. However, the chosen 
technological variables represented by costs of technology, Internet service 
quality, and Internet security, were not found to be associated with the 
adoption of e-commerce. 
More specifically, the results show a set of significant variables that could 
differentiate between each group of adopters. However, some factors had 
shown significant effects at the 0.10 level. Ang et al. (2001) had adopted the 
same criterion (i. e., p<0.10) in their study of IT usage in the Malaysian public 
sector. Furthermore, Speed (1994) notes that for a small sample size, when a 
more stringent criterion is used, it is more likely that significant predictors 
would be overlooked, and less likely that some predictors would be wrongly 
identified as significant. 
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Table 9.4a: Multinomial Logistic Regression Model 
Low-adopters 
VS. 
Non-adopters 
Moderate-adopters 
VS. 
Non-adopters 
Extensive-adopters 
VS. 
Non-adopters 
Wald Wald Wald 
Coeff 8 p-value Coeff 8 p-value Coeff fl P-value 
Firm readiness -. 921 . 054c -. 538 . 260 -. 200 . 727 Firm proactiveness . 947 . 057' 1.219 . 
015 b 1.269 . 037b CEO computing 3.159 . 012b 3.331 . 0088 4.384 . 00Y experience 
CEO IT knowledge . 050 . 593 . 059 . 534 . 240 . 04 
lb 
External support 1.711 . 0048 2.011 . 001a 1.769 . 0070 
Table 9.4b: Multinornial Logistic Regression Model 
Moderate-adopters 
VS. 
Low-adopters 
Extensive-adopters 
vs* 
Low-adopters 
Extensive-adopters 
VS. 
Moderate-adopters 
Wald Wald Wald 
Coeff 8 p-value Coeff 6 p-value Coeff 8 p-value 
Firm readiness . 383 . 099C . 721 . 
0M . 338 . 
335 
Firm proactiveness . 272 . 276 . 322 . 
433 . 050 . 896 
CEO computing . 172 . 680 1.226 . 157 
1.053 . 201 
experience 
CEO IT knowledge . 009 . 871 . 189 . 026b . 
181 . 019b 
External support . 299 . 199 . 058 . 867 -. 
241 . 439 
Note 
1. &0 significant at I% and 5% and 10% levels respectively. 
Four of the five predictor variables successfully differentiate low-adopters from 
non-adopters. These were firm readiness (negativep), firm proactiveness 
towards new technologies, CEO computing experience, and external support. 
The negative effect of firm readiness implied that non-adopters were more 
ready to adopt e-commerce in terms of availability and access to resources 
compared with low-adopters. This outcome was unexpected, because 
previous studies had indicated a positive effect of firm readiness on IS 
adoption (e. g. lacovou et al., 1995; Mehrtens et al., 2001). 
CEO personal computing experience had a positive impact on the probability 
of adopting e-commerce for low-adopters compared to non-adopters. This 
implied that CEO frequent usage of the computer would provide confidence 
and for SMEs to initiate e-commerce adoption. The results supported findings 
from previous studies of the importance of CEO or top management attributes 
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on firm's IT and e-commerce initiatives (e. g. Yap et al., 1992; Mirchandani 
and Motwani, 2001; Raymond, 2001). 
Low-adopters were also proactive towards adopting new technologies 
compared to non-adopters. The impact of external support was also positively 
related to e-commerce adoption. It implied that access to external support 
from consultants, vendors, government and trading partners could promote 
the initial phase of e-commerce adoption by the SMEs. 
Firm proactiveness in adopting IT, CEO computing experience, and external 
support, were significant predictors that differentiate moderate-adopters from 
non-adopters. In addition to firm proactiveness, CEO computing experience 
and external support, CEO IT knowledge was also found to be significant in 
differentiating non-adopters from extensive-adopters of e-commerce. 
However, only firm readiness was found to distinguish moderate-adopters 
from low-adopters, implying that the other factors could not distinguish 
between moderate-adopters and low-adopters (Table 9.4b). In other words, 
once an SME has adopted e-commerce at the low-level, to further extend the 
adoption, the SME should have greater readiness (availability and access to 
resources) in order to move to the next level, i. e. moderate level adoption. 
On the other hand, firm readiness and CEO's IT knowledge were found to be 
the significant factors that differentiate extensive adopters from low-adopters. 
CEO's IT knowledge was found to be the only significant factor that 
differentiates extensive-adopters from moderate-adopters. CEO's IT 
knowledge was significant at the p<0.05 level. CEOs who had extensive IT 
knowledge tend to lead their firms to adopt e-commerce applications 
extensively. 
This makes sense, as Roger (1995) notes that the acquisition of knowledge, 
especially "principles-knowledge", about how IT works by the CEOs, promotes 
success in innovation implementation and drives SMEs to move up in their 
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adoption ladder. The results show CEOs with IT knowledge had a positive 
impact on extensive e-commerce adoption. 
However, unlike previous studies which found association between 
technological attributes and IT adoption (e. g. Jones and Beatty, 1998; Wirtz 
and Wong, 2001; Peet et al., 2002), this study did not find the chosen 
technological variables, namely Internet service quality, Internet security and 
risks, and costs of technology, to affect SMEs' e-commerce adoption 
initiatives. 
9.7 Summary 
This chapter presented the results from multinomial logistic regression 
analyses that were meant to identify factors that were perceived to be 
associated with e-commerce adoption. Drawing upon technological diffusion 
theory, a framework was developed for assessing e-commerce adoption, 
incorporating ten factors related to firm adoption of e-commerce. Five 
variables were found to be associated with e-commerce adoption. Four of the 
five variables were organisational context variables. The other variable was 
external support, representing the environmental context. The chosen 
technological variables were not found to be significantly linked to e- 
commerce adoption. The next chapter examines the outcomes for the SMEs 
which had embarked on e-commerce. 
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CHAPTER10 
E-COMMERCE ADOPTION AND IMPACTS ON SMEs 
10.1 Introduction 
Chapter 8 has discussed and identified four distinct e-commerce adoption 
groups among SMEs, namely the non-adopters, the low-adopters, the 
mode rate-adopte rs, and the extensive-adopters of e-commerce applications. 
These groups have been identified using the visual approach. This chapter 
will examine the association between e-commerce adoption and its impacts 
on SIVIEs. It is aimed to provide answers to Research question 5; namely, to 
determine the impact of B2B e-commerce adoption on SMEs. 
The variables used to measure the impact on SMEs are based on Khandwalla 
(1977) who has used subjective measures. These variables have been 
validated in studies conducted by Bergeron et al. (2001) and Cragg et al. 
(2002) to measure firm performance. Eleven variables for measuring the 
business benefits of e-commerce are also adapted from Zhuang and Lederer 
(2003). 
10.2 Exploring Relationship between E-Commerce Adoption and 
Impacts 
As explained in Chapter 7, four measures have been derived to examine the 
impacts on SMEs as a result of e-commerce adoption. Each measure was 
derived from a set of questions through factor analysis. The high reliability of 
these measures (Cronbach alpha > 0.70) provided confidence in the results 
obtained. The four measures of impact identified through factor analyses are: 
(1) firm's overall performance, (2) operation benefits, (3) strategic benefits, 
and (4) costs benefits. 
To find the score for each factor, Singleton et al. (1993) proposed taking the 
average (mean) of the scores of the individual variables that constitute each 
factor. This method has been adopted by other similar studies (e. g. Teo and 
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Pian, 2003,2004). Figure 10.1 reproduces a partial schematic diagram of the 
research framework discussed in Chapter 3. 
Figure 10.1: Relationship between E-Commerce Adoption and Impacts on SMEs 
E-Commerce Adoption and I 
Implementation Matrix 
I 
Impacts: 
-Overall performance 
-Operation benefits 
-Strategic benefits 
-Costs benefits 
The correlation analysis is used to ascertain whether relationship exists 
between the extent of e-commerce adoption and the four impact measures. A 
non-parametric correlation test, namely Spearman's rho, is used for this 
purpose because the variables used, i. e. e-commerce adoption and impact 
measures, are comprised of an ordinal scale. The results in Table 10.1 show 
that there is a significant correlation between e-commerce adoption and SME 
performance (positive correlation of 0.228), SME operation benefits (positive 
correlation of 0.204), and SME strategic benefits (positive correlation of 
0.250). Further analysis is conducted to provide a better understanding on the 
differences of impacts gained by the various adoption groups. 
Table 10.1: Correlation Coefficients between E-Commerce Adoption and Impact Measures 
PerformanCE 
Operation 
benefits 
Strategic 
benefits 
Costs 
benefits 
' 
E-C 
Adoption 
Performance 1.000 . 223" . 31 (7' . 063 . 228- 
Operation benefits . 22, T' 1.000 . 541*' . 171* . 204'* Strategic benefits 
. 31 (r', . 54 1*1 1.000, . 221*1 . 25(Y* 
Costs benefits . 063 . 171* . 22 1* 1.000 -. 057 E-C Adoption 
. 22frl . 204'1 . 25(rl -. 0571 1.000 
Correlation significant at 0.01 level (2-tailed). 
Correlation significant at 0.05 level (24ailed). 
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10.3 Preliminary Analysis 
Preliminary analysis using error bar charts was performed to identify any 
between-group differences for each group and the impact measures identified 
in this study. The error bar charts are used to compare the confidence interval 
or the standard errors, which centred on the mean of a distribution that 
extends above and below to show a confidence interval or a specified number 
of standard errors or standard deviations. If the confidence intervals between 
groups do not overlap, it implies differences occur between these groups. 
Figure 10.2: Error Bar Chart for Impact on SIVIEs Performance 
4.60 
4.20 
3.90 
Cl- 
3.60 
cm 
3.30 
3.00 
Non-adopter Low-adopter mocerate-aaopter k--mensive-moupmr 
Category 
In Figure 10.2, the error bar chart shows the impact on firm overall 
performance between groups of SMEs. Some of the groups' confidence 
intervals overlap, which implies there are no differences in terms of their 
performance. The confidence intervals that do not overlap or slightly overlap 
are between non-adopters and extensive-adopters, between low-adopters 
and extensive-adopters, and between moderate-adopters and extensive- 
adopters. These results indicate that there are significant differences in firms' 
overall performance between some of the adoption groups. 
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Figure 10.3: Error Bar Chart for Operation Benefits 
m 
12 
W C3. C) 
Figure 10.3 shows the confidence intervals representing operation benefits for 
the low, moderate and extensive adopters have overlapped. The exceptions 
are the confidence intervals between the non-adopters and moderate- 
adopters, and between non-adopters and extensive-adopters. This provides 
initial evidence of differences in operation benefits gained between these non- 
overlapped groups (i. e. non-adopters and moderate-adopters, and between 
non-adopters and extensive-adopters). 
Figure 10.4: Error Bar Chart for Strategic Benefits 
UP 
cn 
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Figure 10.4 shows that there are differences between the non-adopters and 
moderate-adopters, between the non-adopters and extensive-adopters, and 
between the low-adopters and extensive-adopters. The results imply that 
there are between-group differences in strategic benefits gained by these 
SMEs. 
Figure 10.5: Error Bar Chart for Costs Benefits 
A CLI 
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Figure 10.5 shows that all of the error bars representing costs benefits had 
overlapped. This implies that SMEs are similar, and there are no between- 
group differences in cost savings as a result of e-commerce adoption. 
10.4 E-Commerce Adoption Impact 
The preliminary results from the error bar charts provided early indications 
that there are between-group differences in relation to SMEs' overall 
performance, operation and strategic benefits. One-way ANOVA is used to 
provide further evidence whether there is any between-group difference 
among the groups and the impact measures. 
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10.4.1 Assumptions for ANOVA 
Before performing ANOVA analysis, the following assumptions need to be 
examined: (1) Whether each group is an independent random sample from a 
normal population, and (2) Whether the variance of the groups is equal. 
However, ANOVA is robust, and is not heavily dependent on the normality 
assumption as long as the data are not extremely non-normal. The equality of 
variance assumption can be checked using the Levene test. If the number of 
cases in each group is similar, the equality of variance assumption is also not 
extremely important (Norusis, 2003). However, if the variances in the groups 
are very unequal and the sample size of the groups is quite different, Norusis 
(2003) suggests using statistical procedures such as Welch and Brown- 
Forsythe to analyse the variances in the groups. 
A significant ANOVA result indicates only that the population means are 
probably not all equal; however, it does not reveal which pairs of the groups 
are unequal. For the purpose of comparing the difference between adoption 
groups, multiple comparison procedures such as post hoc tests are used to 
determine which means are significantly different from each other. The post 
hoc tests consist of pairwise comparisons that are designed to compare all 
possible combinations of the groups. It is like taking every pair of the groups 
and performing a West on each pair (Field, 2005). 
There are several multiple comparison procedures that are designed for the 
situations in which the population variances differ or the group sizes are 
unequal. SPSS provides four options for these situations: Tamhane's T2, 
Dunnett's T3, Dunnetts C and Games-Howell. Tamhane's T2 is conservative, 
and Dunnett's T3 and Dunnett's C keep very tight Type I error control. 
Nonetheless, Games-Howell procedure is a preferred option here because it 
is powerful and accurate, especially when the sample sizes are small and 
unequal among groups (Field, 2005). 
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10.4.2 Comparisons of E-Commerce Impact by Adoption Groups 
Levene test was performed first to check for equality of variance among the 
groups. The results are shown in Table 10.2. 
Table 10.2: Test of Homogeneity of Variances 
Levene's Statistics Df 1 Df 2 Sig. 
SMEs Performance 3.640 3 183 . 014 
b 
Operation benefits . 932 3 180 . 426 
Strategic benefits . 881 3 181 . 452 
Costs benefits . 938 3 180 . 423 ap<. Ol "P<. 05 
Levene tests for equality of variances indicated that the p-value is smaller 
than 0.05 for performance measure. This indicates that firm performance 
variable had violated the equality of variance assumption. The Welch and 
Brown-Forsythe ratio is used for firm performance measure due to the 
violation of equal variance assumption (Table 10.3). 
Table 10.3: Robust Test of Equality of Means 
Impacts StatiStiCSa Dfl Df2 Sig. 
SMEs performance Welch 6.197 3 50.535 . 001 
Brown-Forsythe 5.576 3 110.082 . 001 
a. Asymptotically F distributed p<. 01 
The Welch and Brown-Forsythe tests agree with ANOVA results (Table 10.4) 
indicating that at least one of the groups differs in performance (F=4.536, p< 
0.01). Similarly, the ANOVA results provided evidence that significant 
difference is observed for at least one of the groups for the operation benefits 
measure (F=2.243, p<0.10), and strategic benefits measure (F=4.483, p< 
0.01). There were no significant between-group differences among the four 
groups of SMEs when costs benefits are concerned. 
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Table 10.4: Comparisons of E-Commerce Impacts by Adoption Groups 
Mean* 
(1) F Games-Howell 
Impact Non- (2) (3) (4) Stat Test 
Measures adopter Low Moderate Extensive (P (n=15) (n=52) (N=97) (N=23) 
value) 
Performance 3.53 3.37 3.61 3.90 4.5363 (4)>>(1), (2), (3) 
(. 004) 
Operation 3.62 3.94 4.03 4.21 2.243c (3) >> (1) 
(. 085) (4) >> (1) 
Strategic 3.57 3.84 3.94 4.24 4.483a (3) >> (1) 
(. 005) (4) >> (1), (2) 
Costs 3.44 3.47 3.19 3.55 2.100 
(. 102) 
ap<. Ol "p<. 05 Cp<. 10 
* Measured by 5 point scale. 
The post hoc analysis using Games-Howell procedure was carried out to 
determine which pairs of the groups appear to have different means. This 
procedure was adopted because, according to Field (2005), it is more 
accurate when comparing sample sizes which are unequal. 
Based on the post hoc results (Table 10.4), it is noticed that significant 
differences for firm overall performance measure are observed between the 
extensive-adopters (mean = 3.90) compared with the rest of the lower 
adoption groups (Non-adopters: mean = 3.53; Low-adopters: mean = 3.37; 
Moderate-adopters: mean = 3.61). The results indicate that SMEs which have 
adopted e-commerce extensively have been able to achieve better overall 
performance compared to other lower adoption groups. However, no 
significant differences in terms of performance were observed among the 
lower adoption groups. 
On the other hand, significant differences were being observed for operation 
benefits gained between the moderate-adopters (mean = 4.03) and non- 
adopters (mean = 3.62), and between extensive-adopters (mean = 4.21) and 
non-adopters (mean = 3.62). For strategic benefits, significant differences 
were observed between the extensive-adopters (mean = 4.24) and non- 
adopters (mean = 3.57), extensive-adopters (mean = 4.24) and low-adopters 
(mean = 3.84), and between the moderate-adopters (mean = 3.94) and non- 
adopters (mean = 3.57). There was no evidence to support the existence of 
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between-group differences in terms of costs benefits accrued among the four 
adoption groups. 
10.5 Adoption Level and E-Commerce Impacts 
In order to seek a greater insight into the meaning on the above statistical 
results, graphical comparisons of e-commerce impact are made among the 
four-adoption groups as plotted in Figure 10.6. The objective is to determine 
whether there are any distinct trends between the impact measures and the 
various adoption groups. 
Figure 10.6: Comparisons of E-Commerce Impacts 
4.50 
4.00 ]--- W- -. ý- 
3.50 410 --I- ---, --F 
3.00 
2.50 
2.00 
1.50 
1.00 
0.50 
0.00 
Non-Adopters Low Moderate Extensive 
Category 
In Figure 10.6, performance declined initially but indicated an increasing trend 
at latter stages. It is observed that the strategic benefits generally show an 
increasing trend when the extent of e-commerce adoption increased. This 
reinforced the suggestion that strategic values gained by SMEs increased as 
adoption progressed. A similar trend was also being observed for the 
operational impact which showed increasing trend as e-commerce penetration 
increased. 
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However, the costs' impact, generally, demonstrates a decreasing magnitude 
at the early stages. One possible reason is that the initial cost savings are due 
to reduced advertising, marketing and administrative costs, as the SMEs 
could promote their products and communicate with their trading partners 
using the Internet. However, the cost benefits decrease at the extensive 
adoption stage when the SMEs' front office operations are required to 
integrate with the back-office systems to conduct e-commerce activities such 
as inventory checking and order tracking. This would incur higher costs, 
because the SMEs are required to acquire sophisticated software solutions or 
to engage external expertise for such integration, which could offset the initial 
cost savings. 
10.6 Summary 
This chapter has examined the relationship between the extent of e- 
commerce adoption and its impacts on the SMEs. The analysis indicates that 
SMEs which have adopted and integrated their e-commerce applications with 
their front office or/and back-office operations have performed better than the 
SMEs which do not adopt e-commerce application extensively. Similarly, 
SMEs that are being categorised as extensive-adopters and moderate- 
adopters of e-commerce applications, have gained better strategic and 
operation benefits as compared to SMEs which are low and non-adopters of 
e-commerce applications. 
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CHAPTER11 
DISCUSSION 
11.1 Introduction 
This chapter discusses the results that emerged from the data analysis. 
Attempts will be made to explore how the results relate to the findings from 
previous studies. The approaches adopted in this chapter are that the 
discussion will reiterate the highlights if the results are as expected, and if the 
results are unexpected, the discussion will be an attempt to reconcile. The 
results obtained from interpreting the adoption matrix will be discussed first, 
followed by discussion on factors associated with e-commerce adoption. The 
impacts of e-commerce adoption on firms will then be discussed, and finally, 
the rationale behind SM Es' e-commerce adoption initiatives will be described. 
11.2 Characterising E-Commerce Adoption 
Whilst the works of White et al. (1998), Daniel et al. (2002), and Doherty and 
Ellis-Chadwick (2003) have provided an approach to describe firms' e- 
commerce progression, these studies have focused mainly on whether an 
application has been adopted or not and whether there is any plan to adopt an 
application. This study has sought to extend existing adoption studies by 
focusing on both the range of e-commerce applications adopted and the 
extent of usage of each one, in order to provide a comprehensive picture of 
the adoption of e-commerce by Malaysian SMEs. 
0 
Due to the nature of the measurement scale used to capture information on 
the extent of usage for each e-commerce application, a visual approach has 
been devised for this study. Based on a sample of 187 responding SMEs, the 
visual approach has successfully identified diverse e-commerce adoption 
patterns among the Malaysian SMEs. The advantage of the visual approach 
lies in its flexibility, without being restricted by the measurement scale when 
identifying adoption patterns. This approach also enables various adoption 
patterns to be identified from the two-dimensional matrix. 
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The findings from this study indicate a substantial number of patterns distinct 
only to individual SMEs has emerged, which reflected the diversity of the 
adoption among the SMEs. To enable further analysis on e-commerce 
adoption, four groups of SMEs are finally derived based on re-grouping similar 
patterns, which are labelled as non-adopters, low-adopters, moderate- 
adopters, and extensive-adopters of e-commerce. Figure 11.1 depicts a 
summary of e-commerce adoption groups and their adoption characteristics. 
The framework was adapted from Lefebvre et al. (2005) who used it to 
describe stages of e-commerce adoption in relation to various business 
processes. In this study, the stages of adoption are represented by four 
adoption groups, while the business processes are represented by e- 
commerce applications. 
Figure 11.1: SMEs E-Commerce Adoption Behaviour 
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Figure 11.1 indicates applications used by SIVIEs in each group. Non-adopters 
do not adopt any applications or have adopted only e-mail. This category of 
adopters is also referred as no presence I only e-mail by Teo and Pian (2004), 
or connected to the Internet with e-mail but no web site (Molla and Licker, 
2005). 
The second group is the low-adopters. The choice of applications being 
adopted by these SMEs is limited. They have mainly adopted e-mail, online 
brochure and online catalogue, mainly for disseminating information about the 
firm's products and services, corporate mission, to internal and external 
parties (Turban et al., 2004). 
In terms of the type of applications adopted, low-adopters are very similar to 
the static online presence (McKay et al., 2000a, b), online marketing (Parish 
et al., 2002), presence (Rao et al., 2003), web presence (Teo and Pian, 
2004), electronic information search and content creation (Lefebvre et al., 
2005), and static web site (Molla and Licker, 2005). However, this study found 
a number of low-adopters showing evidence of migrating to applications 
adopted by higher adoption groups. These included online ordering and/or 
online payment applications. 
Moderate-adopters, in addition to adopting the applications of low-adopters, 
also have adopted applications for conducting business transactions. In other 
words, a majority of moderate-adopters also undertake e-transactions with 
customers by receiving online order, billing, and conducting payment over the 
Internet. This group of adopters is similar to the business integration (Teo and 
Pian, 2004) and the electronic transactions stage suggested by Lefebvre et al. 
(2005). 
In addition, some moderate-adopters have also adopted online stock check 
and online order tracking, mainly on a trial basis. Moderate-adopters have 
taken the first step to adopt more advanced Internet technologies, and have 
partially integrated e-commerce applications both internally or across-firm. 
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However, full integration of e-commerce applications has not been 
implemented. This resulted in the creation of "islands of automation" (Turban 
et al., 2004) that hampers linkages within a firm and between firms. 
Extensive-adopters have placed a strong emphasis on the seven applications 
adopted by other lower adoption groups. In addition, they have also adopted 
applications related to inventory management which consist of online stock 
checks and online order tracking. Both applications require these SMEs to be 
linked with the rest of the enterprise systems such as accounting, inventory 
and logistics. This internal integration is often needed for firms to move to 
more complex e-commerce activities, such as purchasing, procurement and 
logistic management (Turban et al., 2004). Extensive-adopters are not only 
processing purchase of product to packaging it, but allowing customers to 
check their order and delivery status online. Previously, many of these 
processes in the supply chain have been managed through paper 
transactions (e. g. purchase orders, invoices, payments, order status, and so 
on). 
In other words, the extensive-adopters have exploited the potential of supply 
chain operations which encompassed the coordination of order generation, 
order taking, and order fulfilment. From the customers' perspective, they could 
check the inventory, make transactions, and look up the status of their orders. 
Extensive-adopters were referred to as e-business (DTI, 2000), enterprise 
integration (Rao et al., 2003), business transformation (Teo and Pian, 2004), 
complex electronic transactions stage (Lefebvre et al., 2005) or integrated 
web (Molla and Licker, 2005). 
Other features identified in Figure 11.1 reveal that SME initiatives in 
conducting business transactions online are carried out not only by moderate 
and extensive-adopters, but also some low-adopters. This could be observed 
when these SMEs leapfrogged to adopt transactional applications. 
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Similarly, a number of moderate adopters have also leapfrogged to adopt 
applications related to order fulfilment. Overall, the adoption of applications 
related to order fulfilment is still low, and some moderate-adopters adopted 
these applications mainly on a trial basis, while the extensive-adopters have 
adopted them mainly on a parallel basis. 
According to Le and Koh (2001), Malaysian firms have offered online 
transaction processing. The results from this study concur with Le and Koh 
(2001) because other than moderate and extensive-adopters, some low- 
adopters in Malaysia are also conducting business over the Internet by 
adopting some of the transactional applications such as online order, billing, 
and payments. 
However, Le and Koh (2001) note that back-office functions still trailed behind 
those of front-office operations such as marketing in Malaysia. This implies 
inter-firm business process and internal integration are still low in the 
Malaysian context. The overall results show a majority of SMEs have not 
adopted the full range of e-commerce applications. Therefore, it may be 
concluded that internal electronic integration is still low among Malaysian 
SMEs involved in manufacturing activities. This also concurs with the findings 
by Lefebvre et al. (2005) that a majority of SMEs from the manufacturing 
sector have not embraced the full range of B21B e-commerce applications. The 
lack of back-office integration hampered SMEs' move to more complex online 
activities such as adopting supply chain management (SCM) and customer 
relations management (CRM). 
In terms of extent of usage, we could observe the extent to which SMEs 
migrate from traditional methods of conducting business to adopt Internet 
technologies. As proposed by Chin and Marcolin (2001), actual usage of the 
innovations provides a clearer understanding on innovation diffusion but has 
been neglected in previous innovation adoption studies. In this study, the 
adoption is described as triggering usage of applications on a limited basis 
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leading to the final stage whereby an application would be substituted for an 
existing traditional business transaction method. 
It is also observed that a majority of the applications adopted later by the 
SIVIEs are mainly used on a trial basis, while applications adopted in the early 
stages are mainly used on a parallel basis, and in some cases, are eventually 
substituted for traditional methods of conducting business. 
This trend may suggest outcomes of adoption also depend on how adopters 
have accumulated knowledge and experience in using these applications. 
When SMEs have adopted e-commerce applications on a trial basis, positive 
feedback would reinforce their usability, and would set the stage for 
subsequent usage of the applications, and applications from other levels. 
Furthermore, this approach to adopt applications is a logical move for SMEs, 
because errors in IT implementation might be much more costly for SMEs to 
absorb due to their limited resources and assets (Sadowski et al., 2002). 
Hence, SMEs have possibly migrated towards more sophisticated e- 
commerce applications when they have gained experience in using the earlier 
applications. This pattern is displayed when applications used on a trial basis 
shifted from simple applications (adopted by low-adopters) to more 
sophisticated applications, when SMEs have adopted them. 
For the low-adopters, they mainly adopt applications that indicate their web 
presence, mainly on a trial and on a parallel basis. Very few SMEs from this 
adoption group have substituted e-commerce applications for traditional 
methods of conducting business. 
Moderate-adopters, however, are using a majority of applications indicating 
their web presence on a parallel basis, while transaction processing 
applications are mainly adopted on a trial or on a parallel basis. A number of 
mode rate-adopte rs have also substituted e-commerce applications for a 
number of traditional business transaction methods. 
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Compared to the moderate-adopters, extensive-adopters are using the e- 
commerce applications adopted on a parallel basis, while a number of the 
SMEs from this group have substituted e-commerce applications for some of 
their traditional methods of conducting business. 
The findings from the matrix table also reveal a number of SIVIEs which have 
adopt e-commerce applications ranging from e-mail to online order, solely on 
parallel basis. None of these SMEs have substituted or are currently trying out 
any of their e-commerce applications. It could be assumed that these SMEs 
have stagnated in terms of using the current e-commerce applications 
adopted. One possible reason for this is that the current status of e- 
commerce adoption is sufficient to meet the needs of these SMEs. 
11.3 Emerging SMEs'E-Commerce Adoption Patterns 
The results from the analysis enabled some conjectures to be made about the 
e-commerce adoption patterns among Malaysian manufacturing SMEs. 
Firstly, the visual approach has provided evidence that a majority of the 
adoption patterns are distinct only to individual SMEs. This demonstrates the 
diversity or heterogeneity among SMEs. Hence, it challenges the 
conventional view that SMEs take an ordered, sequential progression on the 
route of Internet adoption (e. g. White et al., 1998; Daniel et al., 2002; Teo and 
Pian, 2004). The stage approach of describing adoption has also been 
criticised (e. g. Benbasat et al., 1984; Martin and Matlay, 2001; Mendo and 
Fitzgerald, 2005). For example, Martin and Matlay (2001) note that adopting 
the stage framework as a blanket approach to generalise a firm's IT initiatives 
is oversimplified, it fails to consider the pertinent and complex process that 
takes place at firm level, and invariably ignores SMEs as a complex mix of 
economic active units. Consequently, it is imperative to recognise the 
complexity of SMEs' needs, their strategies, ideas and core capabilities that 
coexist in this sector of the economy, in order to understand their IT-related 
initiatives (Martin and Matlay, 2001). 
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Second, the linear process of adoption that views firms as starting with the 
use of e-mail, step-by-step, through to the final goal of integrating all business 
processes through the use of IT. However, the findings show SMEs could also 
leap over to adopt other more sophisticated applications. A number of SMEs 
have delayed adopting some low-level e-commerce applications, but adopted 
applications that are mainly adopted by more advanced adopters. This 
leapfrog adoption pattern is possible, given e-commerce is perceived to 
consist of separate innovations, and SMEs have the options to adopt any 
subsets of these innovation that suit their needs (LaRose and Hoag, 1996; 
Prescott and Slyke, 1997; Doherty and Ellis-Chadwick., 2003). 
Furthermore, Ainin (2000) notes Malaysian firms implement some simple e- 
commerce applications before embarking on more complicated applications 
that required additional resources and experience. The findings derived from 
the adoption patterns shows this adoption behaviour has not changed 
generally. Malaysian manufacturing SMEs are observed to adopt simple 
applications that indicated their web presence before embarking on activities 
to transact business online. The initial adoption of simple Internet 
technologies is because these applications are relatively inexpensive and 
easy to use, which also made the adoption decision less complex. According 
to Sadowski et al. (2002), skills and experience in setting up and operating an 
Internet is not a concern for SMEs at the early stages of Internet use; 
however, they might be a problem when firms attempt more complicated 
tasks. 
11.4 Technology Abandonment 
The rate of innovation adoption and diffusion is portrayed as S-shaped, which 
increase over time (Rogers, 1995). However, recent studies have reported 
stalling and even decline by firms trading online in the UK (DTI, 2003). More 
recently, Lefebvre et al. (2005) found no indication that SMEs are likely to 
regress to a previous stage, and the process of e-commerce penetration 
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seems irreversible. In short, the trend of technology adoption, including its 
abandonment, is far from clear. 
The findings presented in Chapter 8 provide empirical evidence that a small 
number of SMEs have abandoned some of the applications initially adopted. 
Although this involved only a very small number of SMEs, this nevertheless 
suggests that, in practice, abandonment could occur when SMEs decide to 
discontinue some applications. 
Rahim et al. (1997) studied CASE tools' abandonment by Malaysian firms, 
and found that lack of sound planning to implement IS, and lack of training for 
staff who handled the applications are causes of the abandonment. Yap 
(1989) conducted a survey on small firms in Singapore, and identified that the 
lack of trained personnel and a short-range management perspective 
adversely affects the implementation of IS. Other studies indicate many SMEs 
did not perform adequate planning for the use and operations of IVIS (Lees 
and Lees, 1987), had no master plan and did not perform cost-benefits 
analysis with regard to their computerisation effort (Lefebvre and Lefebvre, 
1988). These could result in SMEs abandoning the e-commerce applications 
initially adopted when the value of these applications has not been realised, 
and to justify their continued usage or further investment. 
11.5 Factors Associated with E-Commerce Adoption 
One of the objectives of this study is to identify factors that are associated 
with e-commerce adoption. This section discusses the results based on the 
findings of the analysis. The multinomial logistic regression was used to 
examine the association of technological, organisational and external factors 
as independent variables, against the various adoption groups of SMEs. 
The findings from this study indicate five of the ten factors are significantly 
associated with various stages of e-commerce adoption. However, none of 
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the three chosen technological factors is found to be significant. The results 
for significant factors are surnmarised in Table 11.1. 
Table 11.1: Factors Associated with E-commerce Adoption 
Factors 
Low 
vs 
None 
Moderate 
Vs 
None 
Extensive 
Vs 
None 
Moderate 
vs 
Low 
Extensive 
VS 
Low 
Extensive 
Vs 
Moderate 
Firm readiness 
Firm proactiveness 
CEO computing 
experience 
CEO IT knowledge 
External support 
SMEs' readiness, SMEs' proactiveness in adopting new technologies, CEO / 
Top management computing experience, and access to external support are 
significant factors that distinguish low-adopters from non-adopters. In other 
words, these factors could inhibit or motivate non-adopters for initiating their 
web presence. However, SMEs' readiness has a significant negative effect. 
This may imply these low-adopters are perceived as less ready in terms of 
availability and accessibility to resources to adopt e-commerce compared to 
non-adopters. This result is unexpected, because it is normally perceived that 
firms with adequate resources would be motivated to innovation adoption (e. g. 
Cragg and King, 1993; lacovou et al., 1995; Stansfield and Grant, 2003). 
One possible explanation for this outcome could be that these non-adopters 
may have been ready to embark on the initiatives, but were uncertain about 
the benefits of e-commerce, and hence procrastinated and delayed over the 
adoption of the technology. Kapur (1995) note the benefits of a firm's delaying 
adoption lies in the possibility of learning from the experience of others that 
have adopted the innovations, because of the uncertainty of outcomes. 
Another possible explanation is that after the adopters have embarked on the 
applications, they realised that the adoption of such technology needs more 
resources than are readily available, and thus a negative relationship. 
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The findings also indicate that apart from SIVIEs' readiness that is found to be 
significant between low-adopters and non-adopters, similar factors, namely 
SME proactiveness, CEO computing experience and external support are 
observed to distinguish between moderate-adopters and non-adopters. It 
implies non-adopters could adopt e-commerce on a moderate scale, if they 
commit the required resources to IT. 
CEO IT knowledge is observed to be an additional factor that differentiates 
extensive-adopters from non-adopters, while other factors are similar. Non- 
adopters are required to have access to external expertise, training and 
support services from vendors and/or government, CEOs who have adequate 
computing experience, but also to possess IT knowledge in order to adopt e- 
commerce on an extensive scale. 
The importance of CEO IT knowledge which motivates extensive adoption of 
e-commerce, is again demonstrated when it is the only factor that 
distinguishes between extensive-adopters and moderate-adopters. This 
finding is important, because it indicates extensive-adopters are led by 
CEO/Top management who have sound IT knowledge. IT knowledge is only 
associated to extensive-adopters and not other adoption groups. This finding 
is consistent with findings by Fichman and Kemerer (1997) and Thong (1999) 
on the importance of knowledge in IT adoption. 
As noted by Rogers (1995), adopters must acquire a higher knowledge 
relating "how-to knowledge" and "principles-knowledge". The former consists 
of information necessary to use an innovation properly, while the [after consist 
of information dealing with the functioning principles underlying how the 
innovations work. The acquisition of this knowledge promotes successful 
implementation of innovation (Rogers, 1995). The findings from this study 
support the notion that CEOs are required to equip themselves with sufficient 
IT knowledge and understanding about e-commerce in order to lead firms to 
achieve optimal adoption. 
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The findings from this study confirmed the important roles played by CEOs or 
top management in IS adoption, and are consistent with findings from 
previous IS studies conducted by Yap et al. (1992), Cragg and King (1993), 
Thong (1996), Premkumar and Roberts, (1999), Mehrtens et al. (2001) and 
Chartterjee et al. (2002). 
The availability of external support, such as from e-commerce vendors, 
consultants and government, is also noted to be an important factor that 
motivates non-adopter SMEs to adopt e-commerce. This is consistent with Le 
and Koh (2001) who highlight that Malaysian firms are heavily reliant on 
outside expertise from Internet service providers and vendors for their e- 
commerce initiatives. The findings from this study provided further evidence to 
support Gable (1991), Thong et al. (1994), Santos and Peffers (1998), and 
Thong, (2001), in reiterating the roles played by external expertise in 
promoting innovation adoption, but did not support Goode (2002b), who found 
no significant relationship between consultant engagement and Internet use. 
This study also found a firm's proactiveness towards new technology has an 
impact for non-adopters' decision to adopt and implement e-commerce. This 
concurred with Teo and Pian (2003) who found that firms which are proactive 
in adopting new technology are associated with a higher level of Internet 
adoption. 
Previous studies using the TOE framework have shown that technology is a 
factor that influences e-commerce adoption (e. g. Teo et al., 1997; Kendall et 
al., 2001; Raymond, 2001; Lertwongsatein and Wongpinunwatana, 2003; Zhu 
et al., 2003,2004). The concerns about security, costs, and interoperarability 
between e-commerce and existing legacy systems are also highlighted by 
Timmers (1999). A recent study conducted by Molla and Licker (2005) found 
organisational and technological are significantly associated with the initial 
stage of e-commerce adoption, while external factors together with 
organisational factors (i. e. commitment and governance), are key factors for 
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the institutionalisation of e-commerce. This study, however, found none of the 
technological factors is significantly linked to adoption. 
The findings from this study indicate some low-adopters and moderate 
adopters could leapfrog to adopt more complex applications and begin to 
conduct transactions online. This could suggest technological issues related 
to Internet service quality, costs and security have become less of an issue for 
either the SMEs or the current state of technology development. Another 
possible reason could also be the availability of external expertise, and a 
more reliable Internet infrastructure, where many of the issues related to the 
complexity of Internet technology could now be overcome. Hence, no 
evidence of significant difference between technological variables and various 
adoption groups. 
Furthermore, the influence of costs and complexity of Internet technology has 
also been disputed by recent studies. For example, Sadowski et al. (2002) 
note that Internet adoption does not require high investment costs or an 
advanced pre-existing IT infrastructure. Simpson and Docherty (2004) noted 
that cost is not an inhibitor for SMEs to adopt e-commerce. Recent study by 
Claycomb et al. (2005) found firms perceived costs of adopting 13213 e- 
commerce in terms of investment, and this is not an important factor, because 
the eventual benefits would outweigh the costs. 
11.6 E-Commerce Impacts 
The impacts of e-commerce are examined based on four impact measures, 
namely impact on firm overall performance, operation, strategy, and costs. It 
is aimed to examine differences of these impacts among the four adoption 
groups. 
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11.6.1 Firm Performance 
According to Zhu and Kraemer (2002), weak results are obtained to support 
any significant relationship between firm's e-commerce capability and firm 
performance. Cragg and King (1992) found no significant difference in terms 
of performance between SMEs with different levels of IS sophistication. 
However, a recent study by Teo and Pian (2003) provided empirical evidence 
to support the positive association between web-adoption levels and 'firm's 
growth' in terms of annual sales, financial assets, market share, return on 
investment, and better achievement of organisation goals. These measures of 
firm growth are very similar to the measures for firm performance adopted in 
this study, as proposed by Khandwalla (1977). 
In this study, 'firm's performance' is represented by firm's profitability, sales 
growth, market share, financial resources, and firm image. Results from 
Section 10.4 (Chapter 10) indicate extensive-adopters have achieved 
significant improvement in firm performance compared to non-adopters, low- 
adopters and moderate adopters. However, there is no significant difference 
in firm performance between the three lower adoption groups. 
The findings of this study are consistent with Zhu and Kraemer (2002) and 
partially support Teo and Pian (2003) who indicate correlation between firm 
performance and e-commerce adoption levels because significant 
improvement in firm performance is only experienced by extensive adopters. 
Teo and Ranganathan (2004) suggest a reason that firms failed to gain better 
performance is because they often take some time to achieve better 
performance. Furthermore, other factors could also result in the lower 
adoption groups' failure to experience significant improvement in their 
performance. For example, Power (2005) argues that performance of 13213 e- 
commerce implementation is also determined by other factors, such as 
effective strategy formulation, clear understanding and knowledge of the 
technologies, appropriate application, and prudent change management, 
which may be lacking in the case of the lower adoption groups. Similarly 
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Zhuang and Lederer (2006) note that apart from e-commerce technology, 
business resources and process design to fit e-commerce by firms are 
important factors that can have an impact on e-commerce performance. 
11.6.2 Operational Benefits 
Most past studies found adoption of e-commerce improved relationships with 
trading partners and speeded up business transactions. For example, 
Mukhopadhyay et al. (1995), and Daniel and Wilson (2002) found the benefits 
realised by firms as a result of adopting e-commerce include enhancing their 
services and improving supply chain management. This is also consistent with 
Kendall et al. (2001) who found e-commerce adoption improved firms' 
operation effectiveness throughout the entire value chain. They argue that e- 
commerce also enables firms to manage inventory effectively. In similar vein, 
Yamin et al. (1999) found that e-commerce enables firms to speed up the 
decision-making process, while Kraemer et al. (2000) provide further evidence 
that e-commerce adoption leads to improved efficiency and coordination with 
their trading partners. 
The findings from this study indicate there is a positive relationship between 
e-commerce adoption and SMEs' operations. However, the impact on SMEs' 
operation is only significant for moderate and extensive adopters, compared 
to the other lower adoption groups. 
The results indicate extensive-adopters which have fully integrated e- 
commerce operations with the entire enterprise systems have gained better 
operation benefits compared to nori-adopters. In similar vein, moderate- 
adopters that have partially integrated e-commerce systems are found to be 
more effective and efficient in dealing with their customers or trading partners, 
compared to non-adopters. The findings are consistent with studies on impact 
of e-commerce on firms' operation (e. g. Mukhopadhyay et al., 1995; Yamin et 
al., 1999; Kraemer et al., 2000; Kendall et al., 2001; Daniel and Wilson, 2002). 
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However, no significant gain in operation benefits is reported for non-adopters 
and low adopters. It is not surprising that non-adopters and low-adopters 
could not gain significant operational benefits, because they have yet to adjust 
their business strategies accordingly or integrate e-commerce applications 
with the front-office and back-office systems, that have an impact on order 
handling speed and operation efficiency. According to Teo and Pian (2003), 
firms should adjust their business and technology strategies accordingly, 
when deciding to adopt a different-level website in order to sustain gains in 
operation benefits. 
11.6.3 Strategic Benefits 
Mukhopadhyay and Kekre (2002) empirically examine the strategic impacts of 
13213 e-commerce adoption. Firms are found to have derived large strategic 
benefits when the system capabilities are enhanced. Other types of strategic 
impact of e-commerce adoption includes opportunity for SMEs to gain access 
to a worldwide market and information with the disappearance of the distance- 
related barrier (Kendall et al. 2001; Walczuch et al., 2000), and enabling firms 
to provide better customer service (Yamin et al., 1999). 
As expected, the findings from this study provide further empirical evidence of 
positive links between e-commerce adoption and the strategic values 
obtained. However, evidence of contrasting strategic gains accrued by 
different adoption groups is also being observed. 
The findings show that extensive-adopters have gained higher strategic 
benefits in better geographical reach, increased customer awareness, and 
improved customer relationships, compared to low-adopters or non-adopters. 
Similarly, moderate-adopters have also experienced strategic benefits 
compared with non-adopters. These findings are also consistent with and 
support findings by Tan and Teo (1997) that key impacts of e-commerce on 
firms include their ability to gain access to worldwide information, extend 
global market reach, and hence create a worldwide electronic presence. 
Similar to operation benefits, SMEs that are non-adopters and low-adopters of 
220 
Discussion 
e-commerce fail to experience any significant strategic gains as a result of e- 
commerce uptake. 
11.6.4 Costs Benefits 
E-commerce eliminates the need to translate computer files into paper 
documents that often results in errors and delay. Eliminating paper handling 
and reducing clerical procedures would help to accelerate ordering, delivery 
and payments for goods, while reducing operating and inventory costs. 
Adoption of e-commerce has been found to reduce costs of promoting and 
marketing firms' products or services (Yamin et al, 1999; Ainin, 2000). Hence, 
it is expected to show a link between e-commerce adoption and firms' costs of 
operation. 
Surprisingly, the findings from this study do not provide evidence of such a 
link between the two variables, and hence could not substantiate Teo and 
Pian's (2004) findings that cost reduction is associated with a firm's web 
adoption level. Similarly, the findings from Poon and Swatman (1999) and 
Daniel (2003) that costs benefits realised increased with increasing levels of 
integration could not be substantiated. One possible explanation is that costs' 
savings have not being apparent because additional costs for SMEs are not 
only needed to acquire, but also upgrade hardware and software solutions 
regularly, and engage external expertise. 
11.6.5 E-commerce Impacts and E-Commerce Penetration 
Recently, Lefebvre et al. (2005) noted the number of concurrent benefits 
increases with each stage of e-commerce penetration. This is achieved when 
SMEs extended their e-commerce activities, and assimilate and integrate the 
corresponding technologies, they experience mounting benefits with respect 
to both the scope (number of benefits) and intensity (score of the benefits). 
This study indicates a link between e-commerce impacts and e-commerce 
penetration (Table 11.2). However, it is the extensive adopters that have 
experienced these positive impacts and enjoyed the most benefits. 
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Table 11.2: E-Commerce Impacts 
Non- Low- Moderate- Extensive- 
Adooters Adooters Adooters Adonters 
SME performance 
Operation benefits 
Strategic benefits 
Costs benefits 
Generally, the findings from this study provide evidence that non-adopters 
and low-adopters have not obtained any significant positive impacts with their 
current state of e-commerce adoption. In contrast, moderate and extensive- 
adopters have significant gains in terms of more effective, efficient operations, 
and in enhancing their geographical reach. At the same time, extensive 
adopters have achieved better performance compared to the other lower 
adoption groups. Hence, the findings support the suggestion that the number 
of concurrent benefits increase when e-commerce penetration increases. 
The results could suggest that non-adopters or low-adopters with limited web 
presence would not be sufficient to produce significant positive impacts on 
them. This implies SMEs are required to adopt e-commerce on a moderate or 
extensive scale, which requires them to conduct business transactions over 
the Internet in order for them to reap benefits for their adoption initiatives. 
11.7 Rationale behind SMEs'E-Commerce Initiatives 
Based on the discussion and analysis presented in the previous sections, an 
attempt is made to explore the rationale of SMEs' e-commerce adoption, and 
results are presented in the following section. 
11.7.1 Non-Adopters 
Non-adopters are reluctant to engage in basic e-commerce applications other 
than e-mail. Data analysis in Chapter 8 indicated these are mainly small-sized 
firms which do not engage internal IT staff, have low annual sales' turnover, 
and have no annual budget allocated for IT spending. These SIVIEs have no 
web site or have just adopted e-mail. E-mail is being widely used and the 
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SMEs do not require to have a website in place. It is also perceived as a 
cheap and convenient way of communication. As expected, these SMEs have 
not been able to receive any significant impacts by just adopting e-mail. 
The findings also indicate that non-adopters are more ready to adopt e- 
commerce in terms of resources' availability compared to low-adopters, yet 
these SMEs are reluctant to embark on e-commerce initiatives. One possible 
explanation is that these SMEs may not be certain about the benefits and 
other e-economic payback that could be generated in adopting e-commerce. 
Another reason might be due to the 'wait and see' strategy adopted by these 
SMEs, which would only engage in e-commerce once they are convinced 
about the advantages of adopting it (Lefebvre et al., 2005). 
11.7.2 Low-Adopters 
Low-adopters have become involved in the early stage of e-commerce 
initiatives when they adopt a basic website interface known as 'brochure 
online'. These SMEs have adopted e-mail for communication purposes and 
are providing a limited website presence. However, some of the low-adopters 
have leapfrogged over brochureware applications to adopt applications from a 
higher level. 
The lack of experience often allows the ISP or vendors to implement what is 
possible from their architectural or costs perspective that subsequently 
produces sub-optimal outcomes to SMEs. This results in the low-adopters not 
being able to obtain benefits from their e-cornmerce initiatives (Jones et al., 
2003). 
Similar to non-adopters, the majority of the low-adopter do not have dedicated 
internal IT staff, and have allocated less than 5% of their annual budget for IT, 
which reflects their low priority for adopting new technologies. 
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11.7.3 Moderate-Adopters 
Moderate-adopters have embarked on conducting business transactions 
online. This could be due to their belief in adoption of e-commerce as a 
competitive necessity by engaging their business partners through online 
transactions. Some of the moderate adopters have also leapt over several 
applications. 
According to Lefebvre et al. (2005), such adoption behaviour could be due to 
the influence of key customers which required them to use specific 
applications. As a result, these SMEs have adopted a mixture of traditional 
business procedures (print brochure, mail, faxes) and various e-commerce 
applications. Furthermore, the reduction in the cost of IT combined with 
increasingly user-friendly software has resulted in more SMEs being able to 
adopt IT in such a manner (Proudlock et al. 1999; Lefebrve et al., 2005). 
However, a majority of moderate adopters have yet to fully integrate their 
front-office operations with back-office systems such as inventory 
management and logistics. Lack of IT integration has been cited as a key 
reason why many cases of 13213 commerce fail to deliver users' expectation. 
This is evident in the benefits gained being mainly more efficient operations, 
better geographical reach, and higher customer awareness of their products. 
In terms of their demographic characteristics, a majority of the moderate 
adopters are medium-sized firms. Compared with the previous two groups, an 
increasing number of moderate-adopters have employed dedicated internal IT 
staff, and allocate more than 5% of their annual budget for IT. 
11.7.4 Extensive-adopters 
Extensive-adopters comprise SMEs that have adopted all e-commerce 
applications. A number of extensive-adopters have substituted e-commerce 
applications for traditional methods of conducting business. 
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Extensive-adopters allow their business customers, rather than calling, faxing 
or using conventional business methods, to check the availability of stocks, 
place an order, make payments, and track order status online. In other words, 
these SIVIEs have integrated using website, internal operations and integration 
with their business partners. As a result, their operations are more effective 
and efficient, which produces positive impacts on their performance. 
A majority of extensive-adopters are medium-sized firms, More than half 
(more than 50%) of extensive-adopters have internal IT staff, and allocate 
more than 5% of their annual budget for IT, reflecting the high priority placed 
on IT. CEOs or top management of extensive-adopters are also likely to have 
sound IT knowledge compared to other adoption groups. 
11.8 Summary 
The chapter discusses the main findings and attempts to explain the 
implications, and relations to past work. This study has extended other work 
with the possibility of SMEs to be in several levels of different Internet 
technologies at any time. It also highlights the potential influence of the factors 
affecting e-commerce adoption progress, and suggests the increased gain in 
positive impacts as the result of e-commerce progression. The next chapter 
presents the conclusion and recommendations for future work related to e- 
commerce adoption. 
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CHAPTER12 
CONCLUSIONS AND RECOMMENDATIONS 
12.1 Introduction 
This study set out to explore the adoption and impact of 13213 e-commerce 
among Malaysian SMEs from the manufacturing sector. This chapter presents 
a summary of findings of this research, implications of the findings for 
management, its limitations, and suggestions for future research. 
12.2 Findings 
The findings presentation is organised to correspond first to Research 
question 1 on e-commerce adoption; second, to Research questions 2 to 4, 
namely factors that are associated with e-commerce adoption; finally, to 
Research question 5 on impacts on firms as a result of e-commerce adoption. 
12.2.1 Research Question 1 
How can e-commerce adoption and implementation among SMEs be 
characterised and measured? 
This study has developed a framework to characterise and measure e- 
commerce adoption based on a two-dimensional matrix representing level of 
adoption and extent of usage. The level of adoption was represented by nine 
types of e-commerce application. The extent of usage was measured using a 
four-category scale represented by not using, used on trial, parallel usage, 
and complete substitution of traditional business methods with e-commerce 
applications. 
Then, a visual approach was devised to identify adoption patterns and 
grouped SMEs based on similar patterns. Results presented on the matrix 
table demonstrated that the visual approach succeeded in providing 
information on what applications have been adopted and to what extent these 
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applications are being used. It has also succeeded in identifying various types 
of adoption patterns adopted by the SIVIEs in the sample. The findings are 
important, because they highlight the diversity of SMEs in ownership 
background and their resources to adopt e-commerce. 
After fine-tuning the visual approach grouping, the adoption patterns could be 
grouped into four meaningful groups that were subsequently used for further 
analysis. The four groups identified were labelled as non-adopter, low- 
adopter, moderate-adopter, and extensive-adopter of e-commerce. 
The study revealed that, generally, the Malaysian SMEs adopt e-commerce 
applications in a sequential manner. However, sometimes leapfrogging to 
adopt e-commerce applications from a higher level could take place. An 
assumption could be made that simple applications such as e-mail, online 
brochure and online catalogue are adopted first, before SMEs initiate adoption 
of more sophisticated applications, especially those required to integrate with 
back-office systems. 
The study has provided empirical evidence that a majority of the e-commerce 
applications adopted by SMEs involved in manufacturing were being used on 
a parallel basis. In other words, these applications were being used along with 
other conventional business methods. Applications that were mainly used on 
a parallel basis included e-mail, online brochure, online catalogue, online 
enquiries, online order, online billing, and online payment. 
On the other hand, online stocks checks and online applications were adopted 
on a trial or a parallel basis by a majority of these SMEs. Only a small number 
had substituted e-commerce applications for traditional methods of conducting 
business and, as expected, these SMEs mainly comprised moderate and 
extensive-adopters. 
Applications used to provide a firm's information and to conduct transactions 
online were adopted on a parallel basis, while applications that required 
linkage with backend office systems had not been adopted and used by many 
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SMEs in the sample. Even if these applications were adopted, they were used 
mainly on a trial or parallel basis. Applications that had been substituted for 
conventional business tools were mainly e-mail, online brochure, and online 
catalogue. This study also found evidence of applications being abandoned 
after their initial adoption. 
12.2.2 Research Questions 2 to 4 
To identify factors associated with the adoption and usage of B2B e- 
commerce in Malaysian SMEs 
1. Technological Factors 
What are the significant technological factors associated with the 
adoption and usage of B2B e-commerce among SMEs? 
The relationship of technological factors, namely Internet service quality, costs 
of technology, and issues of security and risk with e-commerce adoption was 
examined. Contrary to previous studies (e. g. Soh et al., 1997; Teo et al., 
1997; Tan and Teo, 1998; Zott et al., 2000; Wirtz and Wong, 2001; Fulford 
and Doherty, 2003; Soliman and Youseff, 2003; Gunasekaran and Ngai, 
2005; Doherty and Fulford, 2005,2006), these chosen technological factors 
were not perceived as barriers for the adoption and usage of e-commerce by 
the Malaysian SMEs, and were not inhibitors to Internet adoption. 
2. Organisational Factors 
What are the significant organisational factors associated with the 
adoption and usage of B2B e-commerce among SMEs? 
Four of the five organisational variables were found to link with SIVIEs' e- 
commerce initiatives. The variables were firm's readiness, firm's 
proactiveness to adopt new technology and two variables related to CEO's 
attributes, namely CEO's computing experience and CEO's IT knowledge. 
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Prior work by Yap et al. (1992), Cragg and King (1993), lacovou et al. (1995), 
Goode and Stevens (2000), and Thong (2001) found that a firm's readiness in 
terms of access to resources is one of the main factors which facilitate 
innovation adoption. The findings of this study indicate that low-adopters were 
less ready to adopt e-commerce compared to moderate and extensive 
adopters. However, it was also found that non-adopters were more ready to 
adopt e-commerce compared to low-adopters, yet they were slow to adopt e- 
commerce. The possible reasons were that the non-adopters may be ready to 
adopt e-commerce, but did not foresee any economic payback could be 
generated, or they did not feel any pressure to adopt e-commerce. 
Similarly, firm's proactiveness in trying out new technologies was also 
significantly linked to e-commerce adoption. This study found that this factor 
differentiated non-adopters from SMEs which had adopted e-commerce. Non- 
adopters were found to be less proactive towards adopting new technology 
compared to SMEs which had adopted e-commerce. This supports the 
findings from previous studies by Teo et al. (1997) and Teo and Pian (2003). 
This study further reinforced the key roles of CEO or owners in adoption of IS 
by firms (e. g. Yap et al., 1992; Cragg and King, 1993; Fichman and Kemerer, 
1997; Thong, 1999,2001; Ang et al., 2001). CEO or top management 
computing experience was a factor that could differentiate non-adopters from 
other adoption groups. CEO or top management IT knowledge was also 
significantly linked to extensive-adopters. The findings were consistent with 
Kirby and Turner (1993) and Taylor et al. (2004) that owner-manager level of 
computing literacy has an impact on the adoption and implementation of IT. 
3. Extemal Factors 
What are the significant external factors associated with the adoption 
and usage of B2B e-commerce among SMEs? 
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External support such as access to external expertise, support from the 
government, and trading partners was a main motivator that differentiates 
non-adopters from other adopter groups. External support was vital in order 
for non-adopters to adopt e-commerce. The results of this study were 
consistent with findings by Yap et al. (1992), Soh et al. (1992), Cragg and 
King (1993), Thong et al. (1994,1996), Tan and Teo (1998), and Thong 
(2001). 
One possible explanation was that the inherent characteristics of SMEs which 
lack internal expertise resulted in their being highly dependent on external 
support for IT adoption and implementation. Contrary to findings by lacovou et 
al. (1995) and Premkumar and Roberts (1998), the study did not find any 
association between external pressure and e-commerce adoption. 
12.2.3 Research Question 5 
What are the significant impacts of B2B e-commerce adoption on 
SMEs? 
The objective of this study was also to examine the relationship between e- 
commerce adoption and firms' performance. Apart from the Khandwalla 
(1977) subjective measures of firm performance, three measures of e- 
commerce benefits, namely operation, strategic and costs benefits were used 
to examine the association between impacts on firms as consequences of e- 
commerce adoption. Although causal links could not be deduced from this 
study, the results managed to indicate that e-commerce adoption had an 
impact on SMEs. The impacts accrued were different across various adoption 
groups. 
This study provided evidence that non-adopters and low-adopters of e- 
commerce had not had a significant impact on SMEs' overall performance 
and operation, strategic and cost benefits. On the other hand, extensive- 
adopters had gained better overall performance, achieved higher operation 
efficiency, and gained in strategic benefits such as better access to world 
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market, increased customer awareness, and improvement in customer 
relationships, compared to other lower adopters. 
Similarly, moderate-adopters were also more efficient, and achieved better 
strategic benefits, compared to non-adopters. However, there was no 
evidence to show that mode rate-adopters had better firm performance, which 
was reported by the extensive-adopters. In other words, extensive-adopters 
had a higher number of positive impacts on their e-commerce initiatives 
compared to other adoption groups, followed by moderate-adopters, while 
non-adopters and low-adopters had not reported being able to gain any 
benefits in their e-commerce uptake. 
12.3 Theoretical Significance of Findings 
Grounded in the innovation diffusion literature, this study has theoretically 
developed and empirically evaluated an integrated research framework 
incorporating TOE factors, for assessing e-commerce usage and the impacts 
of e-commerce at firm level. While these issues were typically studied 
separately in the literature, our results suggest the extent of e-commerce 
usage is closely linked to organisational-external factors and impacts. This 
unified perspective helps us to gain a more holistic picture of the post 
adoption diffusion and consequences of e-commerce adoption. Furthermore, 
our model moves beyond dichotomous "adoption versus non-adoption" and 
accounts for the "missing link' (actual usage) as a critical stage in innovation 
diffusion. This is a significant contribution to the academic literature. 
12.3.1 Characterlsing Adoption of E-cornmerce 
Previous studies of electronic commerce adoption have tended to 
characterise and measure adoption simply on one dimension, namely level of 
adoption. The major contribution of this study has been to draw on prior 
research in the area of diffusion of innovations theory in order to characterise 
e-commerce adoption on two dimensions, namely level of adoption (number 
of applications adopted) and also extent of usage of each application. To 
capture adoption in this way, a two-dimensional matrix was created depicting 
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both level of adoption (applications adopted) and extent of usage 
(represented by: not using, trialling, using in parallel with other applications, 
and complete substitution). Characterising and measuring e-commerce on 
two dimensions had the advantage of first providing a richer picture of the 
adoption situation in SMEs; and second, it enabled the impacts of adoption to 
determined for each level and phase of adoption. 
This matrix has the further advantage of permitting also the detection of e- 
commerce abandonment in the individual phases of the diffusion process, i. e. 
abandonment after trialling, abandonment after using in parallel with other 
applications, and so on. Again, this extends previous studies on e-commerce 
adoption, which have tended only to consider whether abandonment has 
taken place, and have not determined the point in the diffusion process at 
which that abandonment occurred. 
It is envisaged that the framework devised in this study for characterising and 
measuring e-commerce adoption in SMEs had wider application. It could, for 
example, be applied in replication studies in SMEs in other industry sectors 
and/or geographical locations, as well as in studies of e-commerce adoption 
in larger organisations. Furthermore, it provides the basis for characterising 
and measuring the adoption of other information and communications 
technologies in both large and small organisations. 
The findings suggested that the types of application adopted, and the extent 
of usage, measured in terms of not using, using on trial, using e-commerce 
application along with other traditional methods, and complete substitution of 
e-commerce applications, could be used to characterise e-commerce 
adoption. More importantly, both dimensions could form the basis for 
classifying firms in future studies, whereby causal models could be built to 
examine the relationships between variables such as factors associated with 
adoption and the impacts on firms. 
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12.3.2 Theoretical Contribution - Non-linear Adoption and Abandonment of e- 
Commerce 
Previous studies have suggested adoption of e-commerce by SMEs follows 
an ordered sequence of stages. The findings from this study suggest that e- 
commerce adoption could be non-linear, because SMEs have the tendency to 
leapfrog by adopting applications from a higher level. 
In terms of SMEs which discontinue e-commerce applications, although the 
number was small, this study has nonetheless provided empirical evidence of 
e-commerce abandonment among SMEs. The empirical evidence indicating 
non-linear adoption and abandonment of e-commerce applications has raised 
the question of the validity of using a staged framework to describe adoption 
of innovation, where adoption was perceived as linear and unlikely to regress. 
The findings also highlighted the lack of support from customers as a key 
inhibitor for the continued adoption of e-commerce among SMEs in the 
sample. This implied that the support from customers might be a key driver for 
SMEs to continue the adoption of e-commerce. Other reasons cited for 
applications being abandoned were lack of technical support from external 
parties such as government and vendors, and lack of resources for setting up 
and maintaining e-commerce operations. 
12.3.3 Theoretical Contribution - Adoption Factors 
The third implication for theory concerned the assumption made in past 
studies, which examined factors that drive adoption, mainly between binary 
groups, e. g. non-adopters versus adopters. 
This study identified four adoption groups, and has provided evidence that 
apart from some common factors that were associated with all adoption 
groups, some group had extra/distinct factors to drive their adoption of e- 
commerce. In other words, certain factors were perceived to be more 
important for a particular adoption group. 
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The findings suggested that CEO or top management characteristics needed 
to be given greater emphasis in researching e-commerce adoption in SMEs. 
In particular, adoption had been influenced by the CEO's computing 
experience, while CEO IT knowledge was found to be a major factor 
associated with extensive-adopters. SMEs under CEOs who had experience 
in using computers and were knowledgeable in IT had the tendency to be 
driven to a higher level of e-commerce adoption. 
This study also found factors such as firm proactiveness to adopt IT and 
positive external influence, specific support from vendors, consultants, 
government, and trading partners, were significantly linked to SMEs' e- 
commerce adoption initiatives, suggesting researchers will need to give 
renewed thought to the roles played by each individual external party, 
including customers, when researching technology adoption. More 
importantly, the analysis of factors associated with e-commerce adoption 
showed that causal models can be built and tested. 
12.3.4 Theoretical Contribution - Impacts of E-commerce 
The fourth implication for theory concerned the assumption that adoption of e- 
commerce would enhance firms' performance. It was found that positive 
impacts increased as e-commerce penetration increased. This study has 
provided evidence of the association between adoption and overall firm 
performance. 
However, in terms of the benefits identified, moderate and extensive-adopters 
had gained operational and strategic benefits in operating in a more efficient 
manner, higher sales turnover, and better market reach. 
The study has shown that extensive-adopters had significant gains in overall 
firm performance, operation and strategic benefits compared to non-adopters 
and low-adopters. Similarly, moderate-adopters also gain higher strategic and 
operation benefits compared to non-adopters. The gains in operation and 
strategic benefits being a result of e-commerce adoption might form the basis 
to examine other impacts of e-commerce in future studies. 
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12.3.5 Methodological Contribution - Approach to Describe Adoption 
This research also has implications for research methods in the approach for 
assessing adoption. Most existing clustering techniques make assumptions 
about the data types (scale of measurement) which were not true in this case. 
An instrument based on a two-dimensional matrix was developed, and the 
flexibility of the instrument to characterise adoption has been demonstrated. 
The instrument allowed a visual approach of determining adoption groups to 
be developed, and this was based on pattern identification. The pattern 
identification approach provided an alternative method to examine what 
applications had been adopted, and how much they had been used by 
individual SMEs. SMEs with similar adoption patterns were grouped, and 
their adoption behaviour could be described individually and collectively. 
Hence, this approach provided a richer source of information that reflected the 
nature of e-commerce adoption, where adoption behaviour was discussed on 
the basis of level of adoption and extent of usage. The profile generated for all 
SMEs based on the above dimensions could increase our knowledge about 
what applications had been adopted, and the extent they have been used by 
each SME. 
The visual approach used in this study identified four distinct patterns and the 
characteristics representing four adoption groups that were described 
individually or collectively. 
12.3.6 Contributions to Practice 
This study set out to measure and characterise e-commerce adoption, 
establish the factors contributing to its adoption and assess the impacts of e- 
commerce adoption among Malaysian manufacturing SMEs. As adoption is 
viewed on two dimensions, an alternative perspective of how e-commerce 
adoption could be characterised among SMEs was proposed. The findings 
could have implications for policy makers, SMEs themselves, and for vendors 
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or consultants who depend on e-commerce for revenue through the promotion 
of e-commerce products and services. 
The results offer a useful framework for stakeholders of SMEs to assess the 
technological, organisational and environmental conditions under which e- 
commerce could be initiated and thus pursue the benefits of e-commerce 
more effectively. The empirical findings highlighted the need to assess the 
appropriateness of e-commerce in relation to certain organisational and 
environmental characteristics. In other words, the potential adoption and 
impacts of e-commerce could be affected by structural differences. 
The study had also shed light on ways to realise the benefits from e- 
commerce, with greater extent of usage, customer-facing web functionalities 
on the front end and integration on the back office systems. Our analysis has 
identified this as a major source of e-commerce benefits. This is crucial 
because the benefits accrued by SMEs is dependent on their e-commerce 
penetration. 
The above findings provide useful insights and guidelines to policy makers, 
allowing them to plan and grant further support and thus to ensure the 
success of SMEs' e-commerce adoption. Agencies such as the Small and 
Medium Industry Development Corporation (SMIDEC) could use the 
information from the study to formulate strategies to promote the adoption of 
e-commerce among SMEs. Furthermore, this study found that a majority of 
the Malaysian manufacturing SMEs from the sample undertake e-commerce 
on their own initiatives, this proactiveness put them in a better position to 
adopt other new technologies. Special focus, however, also needs to be given 
by policy makers to the effort of enriching CEO or owner IT knowledge, as this 
attribute is found to be significantly linked to the extensiveness of e-commerce 
adoption by the SMEs. However, the findings from this study indicate that 
very few CEOs had undergone IT training conducted by the authorities. 
Government agencies such as SMIDEC have yet to play a significant role in 
providing IT training to CEOs or top management of SMEs. Government 
agencies other than SMIDEC could help to accelerate the diffusion of e- 
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commerce by conducting IT training programmes for owners or CEOs of 
SMEs. 
The findings also provided information on the types of e-commerce 
applications adopted and their extent of usage. The results show that 
Malaysian manufacturing SMEs are highly dependent on external IT expertise 
due to their limited access to resources, which include hardware and soft- 
ware, as well as staff skills and knowledge. This is important, because IT 
vendors or consultants and agencies promoting e-commerce products and 
supporting services could segment their markets and develop new software to 
meet needs of each market segment. More importantly, IT vendors and 
consultants need to take note of owners' of SMEs and CEOs' IT knowledge 
and experience when promoting their e-commerce products and services. 
The Multimedia Development Corporation (MDC) was established by the 
Government and entrusted with the implementation of the Multimedia Super 
Corridor (MSC). MDC had identified e-business as one of the flagship 
applications, and it had brought together local and foreign IT vendors and 
consultants to provide new innovations and supporting services to local firms 
(including SMEs) that have embarked on e-commerce. 
As for the SMEs themselves, information from this study could be used by 
individual SMEs to compare their current adoption status relative to other 
SMEs. Owners and CEOs of SMEs could use the framework in this study to 
assess the conditions under which e-commerce could be adopted; this should 
yield greater benefits from e-commere adoption. The findings could also serve 
as point of reference for other SMEs that plan to adopt e-commerce. Most 
importantly, the results of this study could be translated into a formal and 
coherent Internet strategy by the SMEs. 
In particular, the empirical results highlight the importance of back-end 
integration among various back-office databases, enterprise systems and 
information sharing with business partners; these factors help to enhance e- 
commerce penetration. The findings indicate non-adopters and low-adopters 
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had not reaped benefits from their current state of e-commerce adoption. On 
the other hand, moderate and extensive-adopters which have developed a 
comprehensive website have gained internal operational efficiency and 
reaped strategic benefits. Furthermore, extensive adopters have achieved 
better overall firm performance. This is important, because it suggests a 
positive relationship between increased e-commerce penetrations and 
increased positive impacts by SMEs that have adopted e-commerce. 
Hence, government agencies such as SMIDEC need to encourage non- 
adopters and low-adopters to develop a more comprehensive transactional 
website, i. e. to move to a higher level of adoption, in order to gain benefits as 
a result of adopting e-commerce. Otherwise, they may not have any positive 
impacts on their e-commerce initiatives. They may also find that they face the 
threat of losing their customers who are aggressively targeted by their more 
technologically innovative competitors. 
12.4 Limitations and Suggestions for Future Study 
In appraising the findings of this study, it is imperative to interpret the results 
in the light of the following limitations. 
As this study is the first attempt to describe an adoption profile using an ad 
hoc approach, i. e. visualisation, the findings of this study are therefore 
exploratory in nature, and should be interpreted with some caution. Although 
every effort was made to ensure that all the applications relevant to the SMEs 
and the categorical implementation stages were included in the adoption 
framework, there could however be other elements which could have been 
part of the framework but may have been overlooked and not taken into 
account. Future research may examine relevant new elements which can be 
included as part of the adoption framework. It is also suggested that 
replications of this approach are necessary, using different samples and 
technology adoption, in order to strengthen this approach when conventional 
clustering technique is not appropriate. 
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This is a cross-sectional study aimed to examine the adoption pattern and 
determine the relationships between factors which motivate e-commerce 
adoption and impacts on firms as a consequence of e-commerce adoption. All 
factors and impacts constructs are measured through respondent perceptions 
at a point in time. Although every effort has been taken to reduce this 
shortcoming in the design of these constructs in the survey, the risk of some 
of the factors or impacts relevant to the study could have been overlooked. 
Furthermore, this is an empirical study and the research model provides a 
way of viewing the real world, but at the same time simplifying things. In the 
complex world of business, there are potentially other factors that could 
influence the adoption of e-commerce and implications for firms. However, for 
the purpose of this study, these factors are controlled. In other words, the 
relationship between e-commerce adoption and factors that motivate 
adoption, and the links between e-commerce adoption and firm impacts, are 
hypothesised to exist. These causal relationships cannot be established 
based upon a cross-sectional study approach. Hence, future study may 
consider using qualitative techniques such as case study or ethnographic 
study on a small number of firms that have adopted e-commerce. This will 
help to further improve our knowledge and understanding of the factors which 
influence e-commerce adoption, and its impacts on the adopting firms. 
The study has provided empirical evidence of e-commerce applications being 
abandoned after their initial adoption. Prior e-commerce studies mainly 
focused on identifying factors that motivate adoption. Few studies have 
explored the issue of abandonment, specifically in e-commerce. As a result, 
there is a lack of knowledge and understanding about the nature of e- 
commerce abandonment. In order to gain a comprehensive understanding of 
adoption, future research should explore the subject area of innovation 
abandonment and identifying factors that influence firms' decision to 
discontinue innovations. 
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In estimating a model for e-commerce adoption, ten independent variables 
were used in multinornial logistic regression analyses. No technological 
variables were significantly linked to any of the four adoption groups. Future 
study might consider other technological attributes, such as compatibility and 
complexity of the technology as potential variables in their study on e- 
commerce adoption. Future research could also determine if the general form 
of e-commerce adoption could be replicated in other emerging Internet 
technologies. 
This study was limited to SIVIEs from the manufacturing sector. In order to 
have a complete picture of e-commerce adoption, future research should also 
be conducted on large manufacturing entities. Findings from large 
manufacturing firms would be useful in providing a comparison of the nature 
of e-commerce adoption between large and small manufacturing firms. 
There is also a need to replicate this study in a similar sector, but based on 
other cultural settings, such as in the UK. The aim here would be to examine 
cross-cultural similarities and differences on the issue of e-commerce 
adoption. This would help to promote understanding of the potential 
moderating effects of economic and socio-cultural factors on the relationship 
between adoption and the factors that were linked to adoption. 
Additionally, the study was limited to 13213 e-commerce. The framework 
developed can also be used to do a comparative study in other forms of e- 
commerce, namely the business-to-consumers (132C) context which could 
possibly provide useful comparisons with adoption of the e-commerce. 
12.5 Concluding Remarks 
This study has contributed to the understanding of e-commerce adoption, as it 
has produced an in-depth sector-specific analysis of Internet adoption, namely 
in SMEs from the manufacturing sector. Furthermore, a research instrument 
based on a two-dimensional approach has been developed which takes into 
account the types of application adopted (level of adoption) and the extent of 
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each application being used (extent of usage) to measure and characterise e- 
commerce adoption. This instrument is rigorous and yet flexible, because it 
allows non-metric data to be analysed using a visual approach to identify 
adoption patterns. As e-commerce gains wider acceptance among 
businesses, research that accurately characterises and measures e- 
commerce adoption will become increasingly important. This study is 
hopefully a step in that direction. 
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APPENDIX A 
Buvnm Solmo 
I. AwShborough University L-cicesterAire LEI I 3TU UK 
Switchboard: +44 (0)1509 263171 
L ughbo Uonuive' rs, 
7ugh 
Title: CEO Perceptions of electronic Commerce Adoption By SAM in Malaysia 
Malaysia is an emerging economy with the ambition to attain developed economy status by 
the year 2020. We am currently conducting a study to explore the usage of e-commcrce 
applications and to gain insights about the adoption of c-commercc, specifically by SMEs in 
the manufacturing sectcw. This study is imponant, as it will help to generate an e-commerce 
adoption profile for small and medium-sized enterprises. It will also serve as a reference for 
companies that plan to adopt e-commerce. Your company will be able to use the findings of 
this study to benchmark your current e-commcrcc activity. 
To assist us with this study, we would be grateful if you could spare about 15minutes to 
complete the questionnaire enclosed with this letter. It is essential that this questionnaire is 
completed by many MDb/CEOs in Malaysia. We hope you will be willing to complete the 
document from your own perspective as a business figure in Malaysia and it will be a very 
valuable contribution to the study. Please be assured that all responses will be treated in the 
strictest confidence and no indi%idual cases or individual details will be revealed to anyone. 
The code on the questionnaire is to assist us to conduct follow-up on non-responses and for 
the purpose of lucky draw. A summary of the findings will also be made available to you upon 
request. 
We greatly appreciate your help in furthering this research. If you require any clarification. or 
have any comments or suggestions with regard to this study. please do not hesitate to contact 
us by email. We look forward to receiving your completed questionnaire 
Thank you. 
Your faithfully. 
4 
4qI 
Professor Malcolm King Dr Heiltifer Fu I ford Thi Lip Sam 
Project supervisor Project supervisor Researcher 
LS. ThIellwo. 0c. 1sk 
Whi@uum. edis. opty 
APPENDIX B 
; 
Universgough 
%L oughbi 
Business School 
Loughborough 
Leicestershire 
LE11 3TU 
United Kingdom 
CEO PERCEPTIONS OF 
ELECTRONIC COMMERCE ADOPTION 
BY SMALL AND MEDIUM SIZED ENTERPRISES (SMEs) IN MALAYSIA 
QUESTIONNAIRE 
The purpose of the study is to gain a better understanding of the usage of 
electronic commerce applications by SMEs in Malaysia 
This questionnaire should take about 15 minutes to 
complete. Your answers are very important to this study 
and will be kept strictly confidential. Please return the 
completed questionnaire at your earliest convenience 
using the pre-paid envelope provided. 
Thank you for your cooperation 
SECTION A: BACKGROUND INFORMATION 
We would like to obtain some information about your company so that we can better understand your 
decisions about e-commerce adoption. 
Please tick (, -) an appropriate box 
I. Which of the following best describes the sector In which your company operates? 
Textiles and apparel Food and beverages Machinery 
Wood-based products Electrical and Plastic products 
electronics 
Transport equipment Fabricated metal Pharmaceutical 
products 
Rubber-based products Non-metallic Chemical 
Mineral Products 
Fj Iron and steel [: ] Other. Please specify ............................. 
2. Please Indicate the State where your factory is located. 
ED Perlis 1: 1 FT, Kuala Lumpur Terengganu 
El Kedah Negeri Sembilan [: ] Pahang 
E] Pulau Pinang Melaka E3 Sabah 
Perak Johor El Sarawak 
Selangor Kelantan [3 FT, Labuan 
3. Please Indicate how long your company has been In business 
13 
Less than 5 years 5-10 years 11 -15 years 
El 
More than 15 
years 
4. What Is the legal status of your company? 
13 Sole proprietorship Partnership Limited Public listed 
Company company 
5. Please specify the form of ownership of your business 
13 Citizen owned El Foreign owned 11 Joint Foreign /Citizen owned 
6. Please indicate the approximate proportion of your sales made to the domestic market 
and to the export market 
0/ 0/ Domestic 
10 
Export 
I 
7. What Is your company's approximate annual sales turnover? 
0 Less than RM I million El RM 1 million to 10 million D More than RM 10 million 
8. Approximately how many employees are there In your company? 
Employees 
In what year did your company first use a computer? 
Year 
IIIII 
10. Does your company employ Information technology (IT)/ Information systems (IS) staff? 
I 
r-1 Yes No 
if YES, please indicate the NUMBER of the following types of staff? 
System manager 
System analyst 
Web designer 
Programmer 
Others. Please specify 
11. Approximately what portion of your annual budget Is allocated for IT? 
13 Less than 5% 13 5-10% ID 11-15% 13 16-25 % 13 Over 25% 
12. How would you describe your company's use of Information technology? 
13 Industry leadcr 
Close follower 
Middle of the pack 
Somewhat behind 
Lagging 
13. Was your company awarded an E-Commerce Grant by the Small-Medium Industries 
Development Corporation (SMIDEC) between the year 2000 to 20027 
0 Yes 11 No 
SECTION B: ADOPTION AND REJECTION OF E-COMMERCE APPLICATIONS 
we would like to learn more about your awareness and usage of e-commerce applications. 
Please tick (V) to indicate your awareness of the following e-commerce applications. 
E-commerce applications Aware Not aware 
Communicating via email with external trading partners (e. g. 
customers, suppliers). 
promoting company by putting basic company information on web site 
(e. g. contact details, location of company) 
promoting company products on web site 
Receiving online enquiries or Request for Quotations (RFQs) from 
customers 
Receiving online orders from customers 
Sending online bills/invoices to customers 
Receiving online payments from customers 
Enabling customers to perform online stock availability checks 
Enabling customers to track their orders online 
Online Procurement 
4ease tick (-) to indicate your CURRENT Stage of usage of the following e-commerce 
pplications 
1 2 3 4 
We are NOT We are We are We are 
USAGE currently using currently currently currently 
this application TRYING OUT USING this USING this 
at all. this application application application and 
E-COMMERCE (TRIALLING) along with NO other 
APPLICATIONS other traditional traditional 
methods methods 
Communicating via email with external 
trading partners (e. g. customers, 
suppliers). 
promoting my company by putting basic 
company information on web site 
(e. g. contact details, location) 
promoting my company products on web 
site 
Receiving online enquiries or Request for 
Quotations (RFQs) from customers 
-Ve-ceiVing online W®rders from -customers 
Sending online bills/invoices to 
customers 
-jý-e-ceiving -online -paym-ents from 
customers 
Enabling customers to perform online 
stock availability checks 
ifnabling customers to track their orders 
online 
Online Procurement 
3. Please tick (v") to indicate if you have ABANDONED (stopped using or rejected) any of the 
following applications. Then using the box provided, please specify your reason(s) for 
abandoning the application. PROCEED TO SECTION C IF YOU HAVE NOT ABANDONED ANY 
OF THE FOLLOWING APPLICATIONS. 
1 22 3 
In the past, we In p st, we In the a st, we st we In the past, we 
USAGE tried out this used t1his I used this 
application, but I ItIon t. application I application and 
then with along with no other We ABANDONED this applicat, 
ABANDONED it traditional traditional 
E-COMMERCE z M M 
methods, but methods, but 
TIO S A 
ýPPL 
ATIONS IC 
then 
ABANDONED it 
then 
ABANDONED it 
Communicating via email with 
external trading partners (e. g. 
customers, suppliers). 
Promoting my company by 
putting basic company 
information on web site (e. g. 
contact details, location) 
Promoting my company 
products on web site 
Receiving online enquiries or 
Request for Quotations 
(RFQs) from customers 
Receiving online orders from 
customers 
Sending online bills/invoices to 
customers 
Receiving online payments 
from customers 
Enabling customers to perform 
online stock availability checks 
Enabling customers to track 
their orders online 
Online Procurement 
Of) 
b(, 'CdLJ-W 
SECTION C: CEO PERCEPTIONS OF &COMMERCE ADOPTION FACTORS 
Now, we would like to learn about the factors that influenced your company's decision to adopt e- 
commerce. 
Please indicate the extent to which you agree or disagree with each of the following statements. 
Please circle the most appropriate number for each statement. 
1. Technolo 
It is my perception that... Strongly Strongly 
Disagree Agree 
a. Internet service providers are readily available (e. g. TMNet, 1 2 3 4 5 
Jaring) 
b. Internet connections are reliable. 1 2 3 4 5 
C. Internet downloading/access speed is fast. 1 2 3 4 5 
d E-commerce involves low initial set-up costs 1 2 3 4 5 
e E-commerce involves low maintenance costs 1 2 3 4 5 
f E-commerce involves low access costs 1 2 3 4 5 
g E-commerce increases the risk of unauthorised access. 1 2 3 4 5 
h Online payments pose security risks 1 2 3 4 5 
i Computer viruses pose a considerable risk to my company 1 2 3 4 5 
2. Orcianizational Readiness 
It is my perception that my company has... Strongly Strongly 
Disagree Agree 
a. Adequate funding for implementing e-commerce 12345 
b. Adequate IT infrastructure to support e-cornmerce 12345 
C. Competent manpower to manage e-commerce applications 12 3_4 5 
3. Business Technology strategies 
It is my perception that.... 
a. Adoption of e-commerce is aligned with my company's 
business strategy 
b. Adoption of e-commerce is aligned with my company's 
marketing strategy 
C. My company has a tradition of trying out new business 
technologies 
d. My company keeps abreast of the latest technological 
Strongly Strongly 
Disagree Agree 
12345 
12 3 4 5 
12 3 4 5 
12 3 4 5 
4. To what extent do you feel that the adoption of e-commerce in your company has been 
voluntary rather than mandatory? (Please put an X on the line) 
Completely 
[- 
0% 100% External pressure 
voluntary, with made it mandatory 
no external 
F 
to adopt e- 
pressure to commerce. 
adopte- 
commerce 
External pressure 
It is my perception that pressure to adopt e-commerce came No Total 
from the following sources... Pressure Insistence 
At all 
a. Customers 1 2 3 45 
b. Suppliers 1 2 3 45 
c. Competitors 1 2 3 45 
d. Government 1 2 3 45 
6. External Support 
It is my perception that.... Strongly Strongly 
Disagree Agree 
a. External e-commerce expertise is readily available. 12345 
b. External training in e-commerce is readily available 12345 
C. Government support for e-commerce is readily available. 12345 
SECTION D: PERFORMANCE OF YOUR COMPANY 
We would like to learn about the performance of your company. 
Please circle the most appropriate number for each statement. 
1. Relative to the industry average, or to comparable companies, how do you rate your company's 
current performance in the following areas? 
Very Weak Same Strong Very 
weak level Strong 
Long term profitability 1 2 3 4 5 
Sales growth 1 2 3 4 5 
Financial resources (liquidity and investment capacity) 1 2 3 4 5 
Market share 1 2 3 4 5 
1 Company image and client loyalty 1 2 3 4 5 
2. What impact do you believe the adoption of e-commerce has had on your company? 
E-Commerce Adoption Impacts Large Small Unchanged Small Large 
Decrease Decrease Increase Increase 
a. Sales turnover of my company 1 2 3 4 5 
b. Geographical reach of my company 1 2 3 4 5 
c. Customer awareness of products 1 2 3 4 5 
d. Fostering customer relationships 1 2 3 4 5 
e. Our standards of customer service 1 2 3 4 5 
f. Our operational effectiveness 1 2 3 4 5 
g. Our operational efficiency 1 2 3 4 5 
h. Our order handling efficiency/speed 1 2 3 4 5 
i. Our marketing costs 1 2 3 4 5 
j. Our administration costs 1 2 3 4 5 
k. Our total staff costs 1 2 3 4_ 5 
A 
SECTION E: CEO PROFILE AND IT KNOWLEDGE 
We would like to have a better understanding of your personal background and knowledge of IT. 
Please tick (ý') an appropriate box 
1. How often do you use a computer? 
Never 
About an hour a day 
1 to 2 hours a day El 
2 to 3 hours a day F-1 
More than 3 hours a day El 
2. Please indicate your level of familiarity with, and knowledge of, the following technologies 
Familiar but Familiar with Familiar with 
Not with no some extensive 
familiar working working working 
knowledge knowledge knowledge 
a E-mail 1 2 3 4 
b Internet search engines 1 2 3 4 
C. Word-processing (e. g. Microsoft Word) 1 2 3 4 
d Spreadsheet (e. g. Microsoft Excel, Lotusl-2-3) 1 2 3 4 
e Database (e. g. Microsoft Access) 1 2 3 4 
f Web publishing (e. g. Dreamweaver, Front Page) 1 2 3 4 
g Electronic Data Interchange (EDI) 1 2 3 4 
3. Please indicate your gender. 
11 Male EJ Female 
4. Please indicate your age range. 
11 20-29 11 30-39 El 40-49 EJ Above 50 
5. Please indicate your highest level of education. 
El Secondary EJ College University 
school 
6. Have you ever attended any IT training courses organized by: 
Government [] Yes Fý No 
Private sector F Yes F No 
SECTION F: INFORMATION ABOUT RESPONDENTS 
1. What is your current position in your company? 
Fl Owner/Proprietor El Chief Executive Officer 
Senior Manager F1 Manager 
Other. Please specify .......................................... 
Please use this space if you wish to share your insights about your adoption of e-commerce. 
Would you like to have a copy of the summary of the findings? 
El Yes F] No 
If YES, please write your name and address below. 
Alternatively if you wish to have an electronic copy of the findings, please provide your e-mail address in 
the space provided 
Thank you for your cooperation. Your contribution to this study is greatly appreciated. 
Please return this questionnaire using the STAMPED REPLY ENVELOPE provided to: 
Thi Lip Sam, Fakulti Pengurusan Perniagaan, Univerisiti Utara Malaysia, 06010 Sintok, 
Kedah Darul Aman 
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August 2004 
Dear Sir, 
APPENDIX D 
Personal Request to Participate In E-Commerce Adoption Survey 
I am a doctoral student requesting your help to participate in a survey on "The Adoption 
of E-Commerce Among SMEs in Malaysia". Your company was drawn randomly from a 
list of SMEs in Malaysia. A set of the questionnaire was mailed to you and other SMEs 
in July. 
Nonetheless, I have encountered poor responses from owners or MDs / CEOs of SMEs. 
Your response is extremely important for the completion of the research and dissertation 
write-up. I am especially grateful if you or any of your top management can assist me 
by spending about 15 minutes to complete the questionnaire and return it to me using the 
enclosed stamped returned envelope. A summary of the findings will be made available 
to you upon your request. Your company can use the findings to benchmark your current 
e-commerce activity. 
If you require any clarification, or have any comments or suggestions with regard to this 
study, please do not hesitate to contact me by e-mail L. S. Thi@1boro. ac. uk or 
1sthi@uum. edu. my. I look forward to receiving your completed questionnaire. 
Thank you. 
Yours sincerely 
Thi Lip Sam 
Research Student 
Loughborough University, UK 
Faculty of Business Management 
Universiti Utara Malaysia 
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APPENDIX F: ADOPTION PATTERM MASED ON MULTIPUER INCREASING POWER OF 10 
* _frt_nn 
APPENDIX H: NUMBER OF PATTERNS 
kii: iressing poý of 4 
No of nattem Unique number Fmqmncy 
1 0 
2 2 9 
3 10 1 
21 1 
22 2 
26 2 
41 1 
42 
54 
106 3 
12 1 34 2 
13 154 1 
14 170 17 
1 258 1 
1 346 1 
362 3 
446 1 
19 
20 :' 
"I 14 1 
22 526 1 
23 534 1 
24 554 1 
25 542 1 
26 661 1 
27 682 19 
2 771 1 
2: 963 1 
30 1366 1 
31 1 370 1 
32 1 386 1 
33 1 450 1 
34 1 455 1 
35 16a2 1 
36 2090 1 
31 2138 1 
38 2690 1 
39 2730 11 
40 3071 1 
41 4265 1 
42 4438 2 
43 4458 1 
44 4778 1 
45 51 30 1 
46 5462 1 
41 5482 2 
4 : 5503 1 
4 5546 1 
50 802 : 2 
51 570 1 
52 :1 95 1 
53 234 1 
64 8278 1 
55 8322 1 
56 8834 1 
57 8&54 1 
5 : : 874 1 
11 969 1 
60 105a2 I 
61 , 0794 1 
62 10795 1 
63 10922 a 
64 , 0923 1 
65 14075 1 
66 16042 1 
87 16767 1 
68 22186 1 
69 33450 1 
70 35498 1 
71 43695 1 
72 Tims 1 
73 75434 1 
74 76418 
75 M02 
76 83305 
77 83626 
is 873M 1 
79 67402 2 
10 88746 2 
.1 90686 1 2 ODBI : 1 3 9181 1 
84 93183 1 
85 1,53DO2 I 
88 158379 1 
7 1 58M 1 : 
1 64522 1 
1 70666 1 
90 1 73482 1 
91 174722 1 
92 174762 
93 174782 1 
94 2566W 1 
95 256766 1 
Total 151 
Incr ... Ing p-ar of 10 
No of Patteran Unqw numbers Freclu, anty 
1 0 
2 2 
3 22 1 
4 111 1 
5 112 2 
8 122 2 
7 221 1 
a 222 8 
9 312 1 
10 1002 1 
11 1222 3 
12 2012 2 
13 2122 1 
14 2222 17 
is 10002 1 
11122 1 
17 11222 3 
12332 1 
19 12333 1 
20 13333 1 
21 20002 1 
22 20032 1 
23 20112 1 
24 20222 1 
25 22002 3 
26 22111 1 
27 22222 19 
28 30003 1 
29 33003 1 
30 111112 1 
31 111122 1 
32 111222 1 
33 112222 1 
34 112233 1 
35 122102 1 
35 200222 1 
37 201122 1 
38 222002 1 
39 222222 11 
40 233333 1 
41 1002222 1 
42 1011112 2 
43 1011222 1 
44 1022222 1 
45 1100022 1 
46 1111112 1 
47 11111222 2 
48 1111333 1 
49 1112222 1 
50 1122222 2 
51 1212222 1 
52 2000003 1 
53 2000222 1 
54 2001112 1 
65 2002002 1 
56 2022002 1 
57 2022112 1 
se 2022222 1 
59 2023333 1 
60 2211112 1 
61 2220222 1 
62 2220223 1 
63 2222222 a 
64 2222223 1 
65 3123323 1 
66 3322222 1 
67 10011333 1 
68 11122222 1 
69 20022222 1 
70 20222222 1 
71 22222233 1 
72 101122222 1 
73 102122222 1 
74 102222222 1 
75 110022222 1 
76 110111222 1 
77 110122222 1 
78 111111122 1 
79 111111222 2 
80 1 11222222 2 
111 112020332 1 
92 112022333 1 
93 112122222 1 
84 112233333 1 
85 211112222 1 
w 212222222 1 
87 212222233 1 
as 220022222 1 
89 221222.222 1 
90 222112222 1 
91 2222220132 1 
92 222222222 a 
93 222222332 1 
94 332222222 1 
95 332223332 1 
Total 187 
APPENDIX 1: ADOPTION PATTERNS BASED ON SAME MULTIPLIER 'V 
APPENDIX J: NUMBER OF PATTERNS 
No. of patterns - F-Unique Number Frequency 
1 0 6 
2 2 9 
3 3 3 
4 4 4 
5 5 6 
6 6 16 
7 7 11 
8 8 29 
9 9 4 
10 10 24 
11 11 5 
12 12 23 
13 13 6 
14 14 14 
15 15 5 
16 16 3 
17 17 5 
18 18 9 
19 19 1 
20 20 2 
21 21 1 
22 23 1 
- total 18 Eý 
ýENW K; ADýTKW PATrEMS SA3W ON OFFERENTIATED WLTIPLMERS 
Owl 
APPENDIX L' NUMBER OF PATTERNS BASED ON DIFFERENTIATED MULTIPLIERS 
No. of Pattems Unique Nu bers Frequency 
1 0 6 
2 2 9 
3 4 1 
4 5 2 
5 6 3 
6 8 5 
7 9 2 
8 10 9 
9 12 11 
10 13 1 
11 14 22 
12 15 4 
13 16 5 
14 17 3 
15 18 5 
16 20 20 
17 21 3 
is 22 2 
19 23 4 
20 24 2 
21 26 17 
22 27 1 
23 28 3 
24 29 3 
25 30 2 
26 31 1 
27 32 8 
28 33 3 
29 34 2 
30 35 1 
31 36 3 
32 37 4 
33 38 1 
34 39 1 
35 40 1 
36 42 1 
37 43 1 
38 44 1 
39 45 1 
40 47 1 
41 48 8 
42 50 1 
43 52 1 
44 56 1 
45 62 1 
Total 187 
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